in | March 2020 | Pages 92 | € 40 
SOLVED P PAPERS 2020 


А | 
ЕЕ 4 


| IRNUARY 


N aday 


CONCEPT 
BOOSTER 


Numerical Value 
Type Questions 


warm up! 


CLASS XII 


ust o 
оге re Readers 
мп 8 


* 


BRUSH UP jor 5% 


ALLEN Career Institute 


Our students are infused with quality education along with Indian values which makes them adaptable to the 
growing competition & changing exam patterns. This is a result (Quality & Quantity) of pure hard work & 
dedication of our students and unmatched ALLEN System developed in last 31 years with 10,000+ Team 


STUDENTS 
SCORE OVERALL 


PERCENTILE См ` Wer 


PERCENTILE PERCENTILE PERCENTILE й 


4 ж. Mu 


11 ALLEN STUDENTS ARE TOPPERS OF 10 STATES 


ПАН: 


AKARSH JAIN KUNWARPREET SINGH EESHAAN DUTTA BASHAR AHMED HARISH R SHARAD VISHWAKARMA SREEMANTI DEY ADVAID DEEPAK 
Classroom Course Classraoe Course Сатон Course (lassroam Course Classraam Course Classroom Course Distance Course Distance Course 


31 ALLEN STUDENTS SCORE OVERALL 99.99 PERCENTILE & ABOVE 


25 24 03 52. 227 2075 


Students in Students in Students in Me Em Score 99.9 Score 99 
MATHEMATICS PHYSICS CHEMISTRY subjects (PCM) Feminis айны 


е Above 


Admission Open 


(Session 2020-21) 


JEE (Main--Adv.) | JEE (Main) | NEET (UG) | NTSE | OLYMPIADS 
PNCF | Class 6" to 12^ & 12^ Pass | GLOBAL STUDIES 
EARLY CHILDHOOD DEVELOPMENT (Class 1" to 5" ) 


To Apply visit our website www.allen.ac.in, ALLEM Info Admission App or Nearest ALLEN Center for Application Form 


" Corporate Office: 


"SANKALP", CP-6, Indra Vihar, Kota (Raj.), India, 324005 SUNDAY 
OPEN 


CAREER INSTITUTE 


REESE) Tel.: 0744-2757575 | Web.: allen.ac.in | E-mail : info@allen.ac.in 


Kota | Ahmedabad | Bengaluru | Bhilwara | Bhubaneswar | Chandigarh | Chennai | Gandhinagar | Guwahati | Indore | Jaipur | Kochi 
Mohali | Mumbai | Mysuru | Magpur | Panchkula | Pune | Rajkot | Ranchi | Rawatbhata | Surat | Sikar | Ujjain | Vadodara 


| Нагика Mara Ргасайпа I 


MOTEGAONKAR 


sir's Student SUBODH RANER came 


STUDENT'S 
SECURED ABOVE 000 


Shivraj К. Motegaonkar 


Er Мог, Chemistry - Gold Medalist 


rr SET/NET-IJRF Qualified 
кт DADO Qualified 


SIDDHI JAYSWAL 


NEET-615 


Lo ыы. > 
Ww! f uei 
a й p 
= à 
- 


(CNET i 


SUBODH RANER 


SECURED 1 7 O MARKS 
OUT OF 1 80 


RCE - SET- 2020 


SCHOLARSHIP CUM ENTRANCE TEST 


BLU ILU 
TEST SCHEDULE FOR LATUR & NANDED STUDY CENTER STARTED 


12th (2020-21) 
Batch 


CHEMISTRY ят waa Эа we 
“ГӘ ЧЧ тетт AMUSIMEN =.. DATE SYLLABUS 


22" March 2020 10th Science (fara) 


CHOOSE THE BEST 


CBSE/ ICSE/ IGSE Chemistry (чятаязгтея) | 81010 E 
- Part NEET/MHT-CET 2020 
29 March 2020 * Exam Center will be allocated START FROM 
STATE BOARD (marathilsemii Eng. Medium) & Printed on your Hallticket ð March 202 
3 < LATUR | МАМ DED mere ves! 2-7 Declared "v" 
907540 2222 | 907539 2222 - TA ` 
R Website : www.rccpattern.com Scholarship for Students. 


(2020-21) 


Tu T2 I NEET ИТЕ ТАИ ПРИЕ — gC (9 E Prof. Shivraj Motegaonkar 


CHEMISTRY TODAY | MARCH'20 Ө 


Reach the peak of readiness 
for JEE Main April 2020 


WITH JANUARY 2020 ONLINE PAPERS 


[he Wait іс Over! MIG Presents you all the 6 Fully 
Solved Question Papers of JEE Main (1) January, 
2070 & 16 Fully Solved Question Papers of JEE 

| Main (I) January and JEE Мат (11) April, 2019 
—} JEE MAIN 2020 | conducted by NTA with Chapterwise graphical 
analysis showing the weightage of chapters and 
Mock Test Papers as per latest pattern of IEE Main. 
Get the maximum beneht iram the book through 
personalised course on Pedagogy app. The best 
preparation for tomorrow is doing your best today 


5 MOCK TEST PAPERS so, go and get your copy 
BASED OM MEW ЕХАЛИ PATTERN 
— ШШ + MUMERICAL VALUE ТИРЕ, 


wb 


C- 


Make It Happen, 
CRACK JEE Main 


Get the complete feel of Online exam 
by attempting tests оп computers 


= 400 


Highlights 

* Fully Solved Authentic Papers 

" 5 (ап, 2020) + 16 Шап. & Apr. 2019) Online Papers 
« 2,325 MCQs for Practice 


* Chaptenwise Tabular and Graphical 
Analysis Showing the Weightage of Chapters 


5 MTPS as per the latest JEE Main pattern 


Take the Final Leap Towards JEF Main Success! 


ctice Onllmna Tests to Predict Your Rank 


Available at all leading book shops throughout the country, To buy online visit www.mtg.in. 


For more information or for help in placing your order, call 0124-6601200 or email: infogimta.in 


Q CHEMISTRY TODAY | MARCH 20 


SS VisHWA VIDYAPEETHAM | Engineering 


12 ЕМ І К. NIA | 


Amritapuri | Bengaluru | Coimbatore | Chennai | Amaravati* 


Scan QR Code 


Ыт cri 


тїт тт rr ти; 


< 
т 


Mukul Anand, Jyoti Vaidyanathan & Amrutha :Kishnamporifive Placed at Анадан 


| кеі E Са PS Selection is based on the rank secured in 
D oe "oe, | | ACCE 2020 А oril Or May session or 


= „тс мег ecymrreym or Шт 
Ce Wie Тр мл Jo odd wy 8! F Apr | me | cC 8! 1 
ЭП А Г |І ibl. 


ost: 23-27 April 2020 (all India) 


оғ Мау 20220 (Tamil Nadu only) 


ыў баа r^ Í <ó ГФО dm VJ AJ 
HIGHEST SALARY BY PLACEMENTS WITH COMPANIES VISIT AMRITA 
ATLASSIAN HIGH CTC FOR CAMPUS RECRUITMENT 


5% 


е 


ЕШ Up-to-date and comprehensive syllabus qf 200+ students avail study abroad 
— based on industry requirements programme every semester 


= 


(12) 160+ international collaborations for С) 20+ centers of 
student exchange programmes excellence in research 


*Under Pro 


WORLD 
UNIVERSITY 
RANKINGS 
Ы Ata do E i, ASIA 
Subject; Engineering & Technology AMRITA is RANKED 
AMRITA is RANKED 168 in Asia, 2018 RANKED 8 in ОПОСУ category 
within 401-500 


IKINGS INSTITUTIONS OF EMINENCE 
J ne, by UGC 


ror more information, please contact 
Amr it 3 Vichwura Vic vaneetham. Amr its Na mar Diu, 
1 | Я: V i211 VW G мы Yap апп, FA c oe a Г Е ГТ 


Etumadal, соптратоге 


CHEMISTRY TODAY | MARCH'20 


MEG 


Success Made Simple 


ALL THE HELP YOU NEED TO CRACK JEE: 
* Based on latest pattern of JEE Main * Covers the entire syllabus 
“ Full of graphic illustration for deep understanding of concepts 

* Level wise MCQs with detailed solutions 

+ NCERT Drill MCQs framed from NCERT Books 

* Previous 10 Years’ MCQs (2018-2009) of JEE Main/AIEEE 

* JEE Main January & April 2019 Solved Papers Included 


Available at all leading book shops throughout India. To buy online visit www.mtg.in 
For more information or for help in placing your order, call 0124-6601200 or email info@mtg.in 


| m——K—— C —— am !Pm CMM NEUE кеннен SSS Sis: 


© CHEMISTRY TODAY | MARCH 20 


CHEMISTRY 
day 


Volume 29 Мо. 3 March 2020 
Managing Editor Corporate Office: 
Mahabir Singh Plot 99, Sector 44 Institutional area, Gurugram -122 003 (НЕ). 
Editor Tel: 0124-6601200 e-mail :infotàmtg.in website : www. mtg. in 
Anil Ahlawat Regd. Office: 


406, Taj Apartment, Near Safdarjung Hospital, New Delhi - 110029. 


Competition Edge 

Chemistry Musing Problem Set 80 8 

JEE Main Solved Paper 2020 12 

JEE Main 2020 (Numerical Value Type Questions) 15 
Gear Up for JEE Main 2020 17 

JEE Advanced Practice Paper 2020 21 

NEET Practice Paper 2020 31 

WB JEE Solved Paper 2020 75 

Concept Booster 79 

Chemistry Musing Solution Set 79 84 


Class 12 

Get Set Go for NEET 37 
Brush Up for NEET/JEE 40 
Concept Map 46 

CBSE Warm Up 50 
Monthly Test Drive 57 


Class 11 

Get Set Go for JEE 60 
Brush Up for NEET/JEE 63 
Monthly Test Drive 72 


CONTENTS 


Subscribe online at WWW.mtg.in 


Physics For You — : | | 


Biology Today | 300 ; 500 850 


Send D.D/M.O in favour of MTG Learning Media (P) Ltd. 

Payments should be made directhy to : MTG Learning Media (P) Ltd, 

Plot No. 99, Sector 44, Gurugram - 122003 (Haryana) 

We have not appointed any subscription agent. 

Printed and Published by Mahabir Singh on behalf of MTG Learning Media Pvt. Ltd. Printed at HT Media 
Lid., B-2, Sector-63, Noida, UP-201307 and published at 406, Taj Apartment, Ring Road, Near Safdarjung 
Hospital, New Delhi - 110029, 

Editor : Anil Ahlawat 

Readers аге adviced to make appropriate thorough enquiries before acting upon any advertisements 
published in this magazine. Focus/Infocus features are marketing incentives. MTG does not vouch or 
subscribe to the claims and representations made by advertisers. All disputes are subject to Delhi jurisdiction only. 
Copyright® MTG Learning Media (Р) Ltd. 

АП rights reserved. Reproduction in any form is prohibited. 


CHEMISTRY TODAY | MARCH 20 о 


PROBLEM 
SET 80 


hemistry Musing was started from August "13 issue of Chemistry Today. The aim of Chemistry Musing is to augment the 


/ chances of bright students preparing for JEE (Main and Advanced) / NEET with additional study material. 
In every issue of Chemistry Today, 10 challenging problems are proposed in various topics of JEE (Main and Advanced) / 
NEET. The detailed solutions of these problems will be published in next issue of Chemistry Today. 
The readers who have solved five or more problems may send their solutions. The names of those who send atleast five correct 
solutions will be published in the next issue. We hope that our readers will enrich their problem solving skills through "Chemistry 
Musing" and stand in better stead while facing the competitive exams. 


| JEE MAIN/NEET (а) (Zns) H9.» (ZnCL) 


1. Which of the following complexes is optically 4 


inactive but its other geometrical isomersis optically 

active? 

(a) trans-Dicyanobis(ethylenediamine)cobalt(III) 
nitrate MT > cee Ж (ZnO} 


(b) mer-Triamminetrichloridoplatinum(IV ) chloride 


dil. H,SO, 


Уор, 

үйіме; 
(d) trans- Tetraamminedichlorid ocobalt(IIT) bromide 
(i) СНМ, (c) Roasting 


(с) cis-Diamminedinitrito-O-platinum(lI) 


(ii) NaH 
" (iii) Ме! n dil. НСІ 
Identify product P. 
(d) Ea“ ZnO, 
“OD езе 
($29 "e Түн 
ХХ. ло 
MeO OMe ОМе 
НС H,C 5. lg of a mixture containing NaCl and CaCl, is 
dissolved in water. Sodium oxalate on addition 
(d) Ж @ to this solution completely converts CaCl, to 
(у CaC,O,. The CaC,O, is filtered and dissolved in 
dil. H5SO,. The clear solution requires 22 mL of 
MeO OMe 0.1 MKMnO,. What will be the freezing point of an 
3. The following transformation is carried out in three nc жаны кшен prepared by dissolving 5 g of same 
steps. What is the appropriate reagent for the first mixture containing SS and NaCl in 100 g water. 
step? K; of water is 1.86 К kg mole 1. Assume complete 
“УА = IR NEC RES dissociation of CaCl, and NaCl. 
(a) 378.23 K (b) 290.3 K 
n оң Et (с) 27023К (d) 390.3 K 
ыы 2 Ж JEE ADVANCED 
š 6. In the iodometric estimation in the laboratory 
OH ; 
which proc ess(es) is/are тан 
(a) H,/Lindlar’s catalyst (b) C,H>/NaNH,/CH,I (a) Cr,O2- +H р o 2Cr^ + L: 
(c) NaNH,/Et-I (d) H,/Pd/C L + $,02° 5,02 ‘rT 2 
4. Which diagram shows correct set of reactions for (b) MnO; + НГ Мп + L; 
ZnS? БОТ 
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йылан жабайы а 
lz + S205" > $405 +T 9. In a compound C, Н and М аге present in 
(d) Cr,07 ы ОН + : > 2Cr* + ly; 9:1: 3.5 by weight. If molecular weight of the 
+5503 5,06 +I compound is 108, the number of H-atoms present 

іп the molecular formula willbe 2 


0.16 g of methane was subjected to combustion at 10. Following are the two first order reactions with 


27°C in a bomb calorimeter. The temperature of the their half-lives given at 25°C, 

calorimeter system (including water) was found to 30 min. 

rise by 0.5°C. The thermal capacity of the calorimeter B іы 

system is 17.7 К] к. рис 

7. The heat of combustion of methane at constant The temperature coefficients of their reaction rates 
volume is are 3 and 2, respectively, between 25 °C and 35 °C. 
(а) 885 К] mol" (b) -885 kJ mol" If the above two reactions are carried out taking 
(с) 889.98 kJ mol" (d) -889.98 kJ тої. 0.4 M of each reactant but at different temperature 

8. The heat of combustion of methane at constant 25 °С for the first order reaction and 35 °С for the 
pressure is second order reaction, then the sum of ratio of the 
(a) -889.98 К] mol" (b) 889.98 kJ mol" concentrations of A and В afteranhouris _____ 
(c) -880.91 kJ mol! (d) 880.91 kJ mol`’ eo 


Unscramble the words given in column | and match them with their explanations in column Il. 


Column | Column ll 


SOFELPIORNAVT А device which involves laser principle but produces microwave radiaton. 

ESGLOIGDNAIS It is a disease caused by the deficiency of vitamin D. 

ASMRE The suberylarginine ester of a steroid isolated from toad venom. 

TRIOMOOLELMNTNI А substance used for killing the worm-like species. 

LEACSAOMIAOT А group of proteins containing flavin in prosthetic groups. It is important in 
electron transport in biological systems. 

ZRGHIRNISADE It is a substance obtained from enzyme lecithinase of snake venom on lecithin. 

TEPMIHANEAM It refers to a clay mineral containing phyllosilicate. It is а very soft phyllosilicate 
group of minerals that form when they precipitate from water solution as copic 
crystals. 

CYEOHNLISTLI | It is a drug used in the form of a sulphate which stimulates the central nervous 
system when administered in cases of depression. 

NOEMDAECIT i) Glycosphingolipids composed of sphingosine, fatty-acid, at least one sugar 
and sialic acid. Found in brain, nervous tissues and erythrocytes. 

10. OUTBIXFON It is method of plating iron or steel with zinc to form a corrosion-resistant coating. 

It involves zinc diffusion process in which the iron is heated in contact with zinc 
powder. 


Readers can send their responses at editor@mtg.in or post us with complete address by 10% of every month. 
Names of solution senders will be published in next issue. 
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SOLVED PAPER 


1. For the following reactions 
CH3CH,CH>Z+ Br 
Ye Kae 
Zs 
СН5СН;СН;Вг ы à 
NÉ 
ғ 
СНзСН = СН, + HZ + Br 
where, 
iy 


2 = CH,CH4O (A) or HC — | — О (B), 


CH; 4. 
k, and k,, are, respectively, the rate constants for 
- — k 
substitution and elimination, and u= the 


correct option is 

(a) цв > Uy and K.(A) > k.(B 
(b) цв > Ha and Kk.(B) > k.(A 
(c) Ца > Up and k. (B) > k.(A 
(d) ца > Up and K.(A) > k.(B 


2. Among statements (A)-(D), t 


) 
) 
) 


he correct ones are 


(А) Decomposition of hydrogen peroxide gives 5. 


dioxygen. 

(B) Like hydrogen peroxide, compounds, such as 
КСІО;, Pb(NO;), and NaNO, when heated 
liberate dioxygen. 

(С) 2-Ethylanthraquinone 1$ useful for the industrial 
preparation of hydrogen peroxide. 

(D) 
of sodium perborate. 

(a) (A), (C) and (D) only 
(b) (A), (B) and (C) only 
(с) (А) апа (С) only 
(4) (А), (В), (С) and (D) 

3. Identify the correct labels of А, В and С in the 
following graph from the options given below 


Ф 
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Hydrogen peroxide is used for ће manufacture s 


Held on 
' 7" Jan, Evening Shift 


JEE-2020 


e 


no. of 
molecules 


speed 
Root mean square speed (V,,,4; most probable 
speed (V,5); Average speed (Vay) 
(a) A- Каю В- Уһ C- си (b) А-У, B-V, 
(с) А-У; B-V, 


‘mp mis? 


C- Vav 
C-V. 


rms 


mp» 
Уау (а) A- Ур; Б-У; C 
In the following reactions, products (А) апа (В), 
respectively, are 

NaOH +Cl, 


——=+(A)+side products 
(hot and conc.) 


Ca(OH), +Cl, ——(B) + side products 
(dry) 

) NaClO, and Ca(ClO4); 

b) NaOCl and Ca(ClO4); 

c) NaClO, and Са(ОСІ), 

d) NaOCl and Ca(OCl), 


The redox reaction among the following is 

(a) combination of dinitrogen with dioxygen at 
2000 K 

(b) formation of ozone from atmospheric oxygen 
in the presence of sunlight 

(c) reaction of H,50, with NaOH 

(d) reaction of [Co(H5O)g4]Cl4 with AgNO. 


Which of the following statements is correct? 

(a) Gluconicacid is obtained by oxidation of glucose 
with НМО.. 

(b) Gluconic acid is a dicarboxylic acid. 

(c) Gluconic acid can form cyclic (acetal/hemiacetal) 
structure. 

(d) Gluconic acid is a partial oxidation product of 
glucose. 


(a 
( 
( 
( 


7. 


10. 


11. 


Two open beakers one containing a solvent and 

the other containing a mixture of that solvent 

with a non-volatile solute are together sealed in a 

container. Over time 

(a) the volume of the solution increases and the 

volume of the solvent decreases 

the volume of solution and the solvent does not 

change 

(с) the volume of the solution does not change and 
the volume of the solvent decreases 

(d) the volume of the solution decreases and the 
volume of the solvent increases. 


(b) 


The number of possible "in isomers for the 


complexes MAB, with sp” and dsp” hybridised 
metal atom, respectively, is 

Note: A and Bareunidentate neutral and unidentate 
monoanionic ligands, respectively. 

(a) 2and 2 (b) Oand 1 (c) 0 апа 0 (d) 0 and 2 

Within each pair of elements F and C], 5 and Se, and 
Li and Na, respectively, the elements that release 
more energy upon an electron gain are 

(a) Cl, Se and Na (b) Cl, 5 and Li 

(c) F, 5 and Li (d) R 5e and Na 


The refining method used when the metal and the 
impurities have low and high melting temperatures, 
respectively, is 
(a) distillation 
(c) zone refining 


(b) liquation 
(d) vapourphase refining. 


Consider the following reactions. 


at \ Z ge e AICI, 
(B) Cy СІ, excess) 


anhyd. AICI, 
dark 


СІ 
СІ СІ 
а da 
(С) Cy CH,= CH — Cl — 


amm 


hyd. 
D = — 4 
( (M CH, = CH — СН, a; 


у о, снн 


Which of these reactions аге possible? 


(a) (A) and (B) 
(c) (A) and (D) 


(b) (B) and (D) 
(d) (B), (C) and (D) 


12. In the following reaction sequence, 
NH, 
(5) Ac,O Br, 
—_ > A — B 
AcOH 
CH, 
the major product B is 
NHCOCH, NHCOCH 
Br 
(a) (b) 
Br 
CH, СН,Вг 
МНСОСН, NHCOCH, 
Br COCH 
о (©) « (О 
СН; СН, 
13. The equation that is incorrect is 
(a) (Аъ)н,о = (Ap)na t (А) NaOH `~ (Ay) NaCl 
(b) (Am) мавт т (Ат)маг = E (An) KBr - (Ani) авт 
(c) (Nin) NaBr u (An) acl = (An) KBr E (Ap)ka 


(d) (Атка - 
The correct order of stability for the following 
alkoxides is 


O- O- | еш 
“м” há о ` 


(Атмаа = (Am)KBr — СА) NaBr 
14. 


МО. МО, 
(А) (В) 
(a) (C) > (B) > (A) (b) (B) > (A) > (C) 
(c) (B) » (C) >(А) (d) (C) > (A) > (B). 
. А chromatography column, packed with silica gel 
as stationary phase, was used to separate a mixture 


(C) 


of compounds consisting of (A) benzanilide, (B) 
aniline and (C) acetophenone. When the column 
is eluted with a mixture of solvents, hexane : 


Your favourite MTG Books/Magazines available in 


СОА at 


Golden Heart Errporium - Goa 
Ph: 0832-2725208, 325/383. 2730874; 8322725208. 93702073479 
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0124-6601200 for further assistance. 
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16. 


17. 


18. 


19. 


Ф 


ethyl acetate (20 : 80), the sequence of obtained 
compounds is 

(a) (B), (A) and (C) 
(c) (B), (C) and (A) 


(b) (А), (B) and (C) 
(d) (C), (A) and (B) 


The bond order and the magnetic characteristic of 


CN are 
(a) 3, diamagnetic 


(b) 
(d) 25, diamagnetic 


3, paramagnetic 
1 | 
(с) panin 


Among the statements (А) - (D), the incorrect ones 
are 
(А) Octahedral Co(II) complexes with strong field 


ligands have very high magnetic moments 


(B) When A, < P, the d-electron 2. of 


Со(Ш) in an octahedral complex is із e 


(C) Wavelength of light absorbed by [Со(ел)]?* 
lower than that of [С о”. 

(D) Ifthe A, mr an octahedral complex of Co(II) is 
18,000cm , l then A, for its tetrahedral complex 
with the same ligand will be 16,000 cm™. 

(a) (A) and (D) ird (b) (C) and (D) only 

(c) (B) and (C) only (d) (A) and (B) only. 

In the following reaction sequence, structures of A 

and B, respectively will be 


EUN А — (Intramolecular Product)B 


at 


" E м EX 
СН,Вг 


| — 
(c) 
““““Сн,Вг 


Вг Вг 
OH 
! шы 
СН,Вг S 


The ammonia (NH) released оп quantitative 
reaction of 0.6 g urea (NH;CONH;) with sodium 
hydroxide (NaOH) can be neutralised by 

(а) 100 mL of 0.2 N НСІ 

(b) 200 mL of 0.4 N HCI 


and 
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20. 


21. 


22. 


23. 3 


24. 


25. 


(с) 200 mL of 0.2 М HCl 

(d) 100 mL of 0.1 N HCl 

For the е зн 

2Н (9) + ZNO (g) — № + 2H>O(; 

the ее. rate expression is, ie = К; [МО] 

[H5]. The rate expression for the reverse reaction is 
(a) k[N5][H5O]"/[H5] (b) кь) [H50] 

(с) КМ] [H,0]? (а) k,[N5] [H;O]"/[NO] 
The standard heat of formation (^;H555)of ethane 
(in kJ/mol), if the heat of combustion of ethane, 
hydrogen and graphite are -1560, -393.5 апа -286 
kJ/mol, respectively is 

[he flocculation value of НСІ for arsenic sulphide 
sol is 30 mmol L. If H5SO, is used for the 
flocculation of arsenic sulphide, the amount, in 
grams, of H>SO in 250 mL required for the above 
purpose is 

(Molecular mass of HSO; = = 98 g/mol) 


g of acetic acid is added to 250 mL of 0.1 М НСІ 
and the solution made up to 500 mL. To 20 mL of 
this solution 1/2 mL of 5 M NaOH is added. The pH 
of the solution is 
[Given : pK, of acetic ids — 4.75, molar mass of 
acetic acid = 60 g/mol, log 3 = 0.4771] 
Neglect any changes in volume. 
Consider the following reactions 
NaCl + K5Cr;O; T H550, —› А + side products 
(conc.) 

(A) + NaOH (B) + side products 
(B) + H5SO, + Н,О, > (C) + side products 

(dilute) 
Тһе sum of the total number of atoms in one 
molecule each of (А), (B) and (С) is 


E 2 
The number of sp*- 
"Aspartame" is 


hybridised carbons present in 


SOLUTIONS 


l. 
5. 
9. 


13. 
17. 
21. 
23. 


(c) 2. (None) 3. (d) 4. (c) 
(a) 6. (d) 7. (a) 8. (c) 
(b) 10. (b) 11. (b) 12. (c) 
(b) 14. (a) 15. (d) 16. (a) 
(a) 18. (b) 19. (a) 20. (a) 
(-192.5 or -85.00) 22. (0.37) 

(5.23) 24. (18) 25. (9) 


For detail solutions, Refer to MTG NTA JEE Мат 
January 2020 Solved Papers. 


ФФ 


NUMERICAL VALUE ТҮРЕ QUESTIONS 


10.0 g FeS is treated with dil. sulphuric acid and 
produced gas is passed through aqueous solution of 
CdCl,. The weight of CdS is 14.4 в. The percentage 
purity of FeS is . [Atomic mass of Cd = 112] 


The minimum volume (in L) of water required to 
dissolve 1 g of calcium sulphate at 298 K is 
(For calcium sulphate, K,, = 9.1 x 10-5) 


In 100 в of naphthalene, 2.423 в of sulphur was 
dissolved. Melting point of naphthalene = 80.1°C. 
AT; = 0.661°C, І; = 35.7 cal/g of naphthalene. If 
the molecular formula of sulphur added is S,, then 
value of x is 


[he number of isomeric ketones having the 
molecular formula, C;H,,0 undergo iodoform test 
15 

The magnetic moment of a transition metal ion 
is found to be 3.87 BM. The number of unpaired 


electrons present in it 15 


The root mean square speed of ozone kept in a 
closed vessel at 20°C and pressure of 82 cm of Hg is 
x x 10° cm/sec. The value of x is 


For a first order reaction at 300°C, activation energy 
is 35 kcal mol ! and the frequency constant is 
1.45 х 1011871. Ifthe rate constant is x x 10 ^, then 
the value of x is 


0.1877 g ofan organic compound when analysed by 
the Dumas method yields 31.7 mL of moist nitrogen 
measured at 14°С and 758 mm of mercury. Тһе 
percentage of nitrogen in the organic compound 
is 


(Aqueous tension at 14°C = 12 mm) 


Emission transitions in the Paschen series end 
at orbit и = 3 and start from orbit п and can be 
represented as v = 3.29 x ig (Hz) (1/37 - 1/1. If 
the transition is observed at 1285 nm then the value 
of nis 


Exam on 
ШЕШТІ 
| & 
11" April 


, 2020 


10. 36.4 g of 1,1,2,2-tetrachloropropane was heated with 
zinc dust and the product was bubbled through 
ammoniacal AgNOs. The weight of precipitate (in g) 
obtained is 


1. (88) : According to the question, the reaction is 
written as FeS + H55O, — FeSO, + H55 
CdCl, + H.S — CdS + 2HCI 
Therefore, moles of FeS = moles of Н55 = moles of CdS 
ог, 
Weight of FeS Е Weight of CdS 
Molecular weight of FeS Molecular weight of CdS 


Let mass of FeS reacted is W. 


АГ 1 a 
W _144 or 10W=88 on W=8.8¢ 
88 144 


Since 10.0 g sample contains 8.8 g FeS 


% 


1 в sample contains Lis р Fes 


100 g sample contains = x 100 g FeS = 88.0 g 
Percentage purity = 88% 

2. (2.43): CaSO, dissociates as 

CaSO4() = Ca” fag) + SO4 (aq) 

Let 5 be the solubility of CaSO, in moles L* 

K,, = [Ca^*] [S0,^] = S° 


or S=. K, =V9.1x10 ° =3.016 x 107° шо" 

= 3.016 х 107° х 136617! = 0.411 gL” 

(Molar mass of CaSO, = 136 g mol `) 

For dissolving 0.411 g of CaSO,, water required = 1 L 
For dissolving 1 g of CaSO, water required 


1 
-— —L-243L 
0.411 
3. (8): 
1000 x K px w 1000 xw, ЕХ Т; 
М. Н.В м — 
2 wx AT, — wQXAT; 10001; 
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и) = 2.423 g; wi = 100g; R = 2 cal degree! mol” 
Тр = 80.1 + 273 = 353.1 К 
1000 х 2.423 2 x (353.1) | 
~ 0.661100 1000 x 35.7 


Molecular mass of 5, = 256; Hence, х = 8 

4. (4): Four isomeric ketones i.e., 
CH,COCH,CH,CH,CH3, CH;COCH(CH3)CH,CHs, 
СНСОСН,СН(СН;)» and СНСОС(СН,); undergo 
iodoform test. 

5. (3): Magnetic moment, u = 3.87 B.M. corresponds 
to the number of unpaired electrons, п = 3 by applying 
n(n--2) B.M. 

6. (3.90): Firstly, let us calculate the volume of gas 


the formula, u = 


at given conditions for 1 mole. 

P, = 76 cm of Hg, V, = 22400 cm? at STP 
T, =273 К, P, = 82cm of Hg 

Т = 273 + 20 = 293 K 


PY, PV 
n T, 
6x22400 293 
Va = I x —— = 22282 ст? 
- 273 82 


- 82 сіп - 82 x 13.6 x 981 dynes cm 2 


- 3RT _ _ [PV 
Итт; — М 


3x82x13. 6х981х 22282 _ 


3.90х10* cm/s 


48 
7. (7.96): lo tee a fe 
dili at ci b 2.303RT 

35x10? 


log К = log(1.45x10")— 


2.303 x2 х 573 

logk = 11.161 - 13.26 = - 2.099 

Taking ап оз, k = 7.96 х 10775 | 

8. (19.71): Experimental temperature = 14°C 
Experimental pressure = 758 mm Hg 

Volume of N; liberated under experimental condition 
- 31.7 mL 

Aqueous tension at 14°С = 12 mm Hg. 

Pressure at which № is collected = 758 - 12-746 mm Hg. 
First we have to convert the volume of N; liberated 


under experimental condition into NTP by using gas 


equation. 
ВУ, _ И 746 х31.7 760хУ, 
n T, "(27344 273 


1 
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of precipitate 


746% 31.7 X 273 


V. = | - 29.6 mL 
760x287 
V 29.6 
% N=—=— =19.71% 
8W  8x0.1877 
30x10? ms! ET 1 1. 
9 (5): === 79 -329x10 [5-3 | 
A  1285x10 m d^ Ww. 
3.0 x10? 1 11 
Or, STS) CE rer 
1285x110? 3.29х10 9 и 
1 1 30x10 1 
Se е 
n? 9 1285x10? 3.29x10!° 


1 
от, ES = 0.111 - 0.071 = 0.04 = — 
ТЕ 25 


n? = 25 = р 5 
10. (29.4): 


gives alkynes. It is done by heating the compound with 


Zn dust. 


The halogenation of vicinal tetrahaloalkane 


Cl Cl 
| | à 
CH,—C—CH —>CH,—-C=cC—H 
| | -ZnCl> Propyne 
Cl Cl 
1, 1, 2, 2-tetrachloropropane 
(Molecular weight = 182) 
NH,OH 


CH;— С= С-Н + AgNO; —~—? 


СН. —С=С—Аз + NHNO, + HO 
Silver propynide (ppt.) 
(Mol. wt. = 147) 
182 в of tetrachloroalkane gives 147 в of ppt. 


147 x 36.4 


". 36.4 в of tetrachloroalkane gives - 294g 


e & 
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GEAR UPC ° 


When H;N—CH;—CH;— NH; reacts with diethyl 
oxalate. What will be the product? 
H 


(a) (b) ( 
№ *OC.H; | N 
COOCH H соосн 
= l СЕРБ или 2115 
x сен 4, A=Kcooc, H. 
(c) °H (д) о 
NH; N=C< 


СООС;Н; 
Densities of two gases are in the ratio of 1 : 2 and 
their temperatures are in the ratio of 2: 1, then the 
ratio of their respective pressures is 
(а) 1:1 (b) 1:2 (с) 2:1 (d) 4:1 
Which of the following сет” diols is stable? 
OH OH 


| | 
(а) Ее (b) 1 


ОН ОН 

ОН үн 

| | a 
(с) CF;—C—H (d) CH5—C—C,H4 


n OH 
The ВС]; is a planar molecule whereas NCl, is 
pyramidal because 
(a) М— С bond is more covalent than B—Cl bond 
(b) ВС bond is more polar than N—C] bond 
(c 2. atom is smaller than boron 
(d |; has no lone pair but МС]; has a lone pair 

w а 


PA i 


For a first order reaction, the graph between log [А] 
vs t is given below : 


= Slope = x 
Е 
Time —» 
here, x is equal to 
063 к о ko | 
а) -ұ- (0) 2303 (9 72303 (© 1981400 


/I а 


\) want 


FOR 


Exam on: 


with Numerical Value Type Questions 


6. Which of the following statements is correct for the 


[Fe(H5O);NO]|SO, complex? 

(а) The EAN value of Fe in this complex depends 
on the charge of NO ligand. 

(b) The EAN value of Fe in this complex does not 
depend on the charge of NO ligand. 

(c) The hybridisation of the central atom is р”. 

(d) It is paramagnetic with u = 1.73 В.М. 

Positive deviation from ideal gas behaviour takes 

place because of 

(a) molecular interaction between atoms and 


PV 
--- > 
ART 
(b) molecular interaction between atoms and 
PV 
— < 
ART PV 
(c) finite size of atoms and "RT > | 
(4) finite size of atoms and EU <1. 
For the following data, 
0,5 Не) + 0.5 СЇ) — НС; AH? = -22060 cal 
(at 298 К) 


The mean heat capacities over this temperature 
range are, 

Hagg Cy = 6.82 cal mol! K^! 

Clog}, Cp C. =7.71 cal mol `! K! 

HClig), Cp С = 6.81 cal mol! К. 

What will be the heat of formation of HCl at 348 К? 
(a) -20095 cal (b) -32758 cal 

(c) -37725 cal (d) -22083 cal 

[he cx ode conductances of two strong 
electrolytes at infinite dilution in H,O (where ions 
move freely through a solution) at 25 °С are given 
below : 

NCH3COONa = 91.0 $ cm ?/equiv. 

Айсу = 426.2 5 cm’ ?J equiv. 

What additional value one needs to calculate А” of 
an aqueous solution of acetic acid? 
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10. 


11. 


12. 


Ф 


(а) А” of chloroacetic acid (СІСН,СООН) 

(b) A? of NaCl 

(c) A? of CH;COOK 

(d) The limiting equivalent conductance ofH * (Afp). 
[he reason for double helical structure of ОМА is 
(a) van der Waals 
(b) dipole-dipole interaction 
(c) hydrogen bonding 

(d) electrostatic attractions. 


The equilibrium constant for the decomposition of 


14. 


forces 


1 m 
water, Н>О( > Hai) + 2 Озе is given by 


(а. = degree of dissociation of HOgy; р = Total 


equilibrium pressure) 
(а) K = a^ p^ 16. 
" (1 0)(2 — a)" 
oe? 1/2 
(b) K, LÀ 
" (Q-uwro 
3 „1/2 
c p 
cy) К 
© K,- 7 
j жа Гу; 
КР 
"  (l—a)(2+ ау” 


Which of the following statements is incorrect in the 
context of the B – Е bond in BF;? 

(a) All the three B - F bond lengths are equal and 
of them is shorter than the sum of the 
covalent radii of boron and fluorine. 

Ihe bond energy of B - F bond is very high, 
higher than for any other single bond. 

Ihe unusual shortness and strength of B - F 
bond may be explained by a рл-рл interaction 
between boron and fluorine atoms. 

The unusual shortness and strength of the bonds 
may be explained by арл-ал interaction between 
the atoms of boron and fluorine. 


each 


. Complete the following sequence of reactions, 


CHI 
ger 


20 4 


xd —> (C) 


бы 


I 
Identity the final product С. 
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15. 


17. 


18. 


19. 


(с) XY c (d) б 
e x 
| CH; CH; 
H 
Arrange (I) Ce^*, (ID Та?*, (Ш) Pm?* and (IV) Yb** 
in increasing order of their ionic radii. 
(a) IV « IL < I< II (b I < IV <l «II 
(c) IV <HI < II «I (d) II « II «I « IV 
A solid has structure in which М atoms are located 
at the corners of a cubic lattice, 'O' atoms at the 
centre of edges and Na atoms at the centre of the 
cube. The formula for the compound is 
(а) Ма М/О. (b) Na. WOə 
(c) NaWO; (d) NaWO; 
Which one of the following statements is true for all 
the alkali metals? 
(a) Their nitrates decompose on heating to give 
NO»; and O;. 
(b) Their carbonates decompose on heating to give 
СО, and the metal oxide. 
(c) They react with oxygen to give mainly the oxides, 
M50. 
(d) They react with halogens to give the halides, 
MX. 


The correct stability order for the following species 


ААА AA AA 


(I) (ТТ) (ІП) (ТУ) 
(a) (ID > (IV) > (D > (III 
(b) (D > (II) > (III) > (IV 
(c) (ID > (D > (IV) > (HI 
(d) (I) > (III) > (II) > (IV 
Identify a reagent from the following list which can 
easily distinguish between 1-butyne and 2-butyne. 
(а) Bromine, ССІ; (b) Н», Lindlar catalyst 
(c) Dilute Н;5О,, Не5О, 
(d) Ammoniacal CusCl, solution. 


) 
) 
) 
) 


In the Ellingham diagram, AyG° vs T plot, which of 
the following reactions have slope downward? 


1 
a) Mg+ О, —— MgO 
(a) Mg+— O, g 


1 
1 
(c) С+-0, — СО 


ы 


1 
(d) CO+—0, — CO, 


20. Identify the product Y in the following sequence, 
њон? 
CH,CHO+CH,MygI =" t> y — >y 
(a) СНОН (b) CH4CH;OH 
(c) (CH) CHOH (d) (СН;)СОН 


NUMERICAL VALUE ТҮРЕ 


21. Compound PdCl,-6H 0 is a hydrated complex. 1 М 
aqueous solution of it has freezing point 269.28 K. 
Assuming 100% ionisation of complex, then the 
number of ions furnished by complex in the solution 
is 

22. The molecular weight of glycerine if its solution 
containing 10 g of glycerine per litre is isotonic with 
a 2% solution of glucose, is 


23. An c-particle has initial kinetic energy of 25 eV and 


it is accelerated through a potential difference of 
150 volt. If a proton has initial kinetic energy of 


25 eV and it is accelerated through a potential 
difference of 25 volt, then, the approximate ratio 
of the final wavelengths associated with the proton 
and the ct-particle is 


24. The ratio of masses of oxygen and nitrogen in a 
particular gaseous mixture is 1 : 4. The sum of ratio 
of number of their molecules is 

25. Temperature coefficient for the saponification of an 
ester by NaOH is 1.75. The activation energy will be 


SOLUTIONS 


1. (b) 
ат ат 

2. : We know that, —— = == 

(a) e know tha р, Р, 
It is given that, d, = 2d; and T, = 2T, 

2а, X Т, _ а, x 21, P, _ Р, 

H P, 

Therefore, ratio of their pressure is 1 : 1. 
3. (с) 4. (d) 


5. (c): For first order reaction, 


kt 
іог| А|- ETY logl A]. 


lag [A] —> 


time —— 


6. (b) : [Fe(H)O);NO]** 

Hybridisation : spd? (number of unpaired electrons 
= 3), ц = 3.87 В.М. 

Inspite of electronic transition from NO to Fe**, total 
number of electrons remains conserved. 

Hence, EAN does not change. 


7. (a) 

8. (d): AC, = 6.81 - 0.5 (6.82 + 7.71) = -0.455 
AH34s = AH59g + АС (T; - Т) 

= -22060 - (0.455 x 50) = - 22083 cal 

9. (b):According to Kohlrausch’s law, the molar 
conductivity at infinite dilution(A°) for a weak electrolyte, 
СНСООН is, 

Асн.соон = Асн,соома + Ана- ^Nacl 

So, for calculating the value of Асн,соон» value of 


A Nach should also be known. 
10. (с) 11. (b) 12. (d) 
CHI АО 
13. а (J С” => + Agl 
Т | Rro Мон” 
Н СН. СН; СН; СН; 
(А) (В) |A 
CM H0O 
N 
е 
СН; СН; 
(С) 


14. (a) : Ionic radii decrease across lanthanide series 
due to lanthanide contraction. As all ions are in +3 
oxidation state, so ionic radii will follow the trend of 
atomic radii. 


3 34 3 8 
La > Ce" > Pm"* > Yb” 
II I HI IV 


1 . 
15. (d): Ina unit cell, W-atoms at the corner = : x8-l 


1 
O-atoms at the centre of edges = 4 x1223 


Na-atoms at the centre of the cube = 1 


Monty Test Drive CLASS x | ANSWER. KEY 


(c) 2. (a) 3. (a) 4. (a) 5. (a) 
6. (a) 7. (b) 8. (a) 9. (b) 10.(с) 
11. (c) 12. (c) 13. (c) 14.(a) 15.(c) 
16. (c) 17. (а) 18. (d) 19. (а) 20. (b,c) 
21. (a,c) 22. (a,b,c,d) 23. (a,b,c,d) 24. (1) 25. (5) 
26. (5.5) 27. (b) 28. (a) 29.(c) 30.(d) 
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\:О : Ма =1:3:1 

Hence, formula = NaWO, 

16. (4): Alkali metals react with halogen to give halides. 
They are normally represented by МХТ. 

17. (d) 

18. (4): 1- Butyne has terminal acidic hydrogen while 
2-butyne does not have. 1-Butyne will give a red ppt. of 
CH;CH,C=C—Cu with ammoniacal Си»С1» solution 
while 2-butyne will not. 


1 . 
19. (с): С. А a 9 CO,,); AS increases. 


Hence, as the temperature increases, TAS increases and 
hence, AG (= АН - TAS) decreases. In other words, 
the slope of the curve for formation of CO decreases. 
However, for all other oxides it increases. 


20. (c): 
quet 
CH,—CHO + CH,MgI > RC 

CH, 

OH (X) 

71 ‘OH Н,О/Н” 

CH,—CH + Mg 20) 
3 | 5 <, 
СН, 
(У) 


21. (2): AT = Кут 
(273 - 269.28) = ix 1.86 x 1 
[^ Ky for water is 1.86 К kg mol | 


гд 
Е = p : (œ= 100% = 1) 1= Зак. — ү = ? 
п-1 п-1 
22. (90): For being isotonic, 
п, п, 
Плусегте 7 TU glucose» у КҮ = yk 
1 2 
10.1. 2 „1000 
M 1 180 100 


(2% solution means 2 р glucose іп 100 mL of solution, 
density of water = 1 g/cm’) 


10х18 | 
М = = 90 
2 
23 (5): a, = 1014, Аа = 
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No. of molecules of O, E 
š : 4x x 
No. of molecules of N, = T =— 


| x x 
Ratio =— : — or 7:32 

32 7 
then sum of ratio of their number of molecules 
= 7 + 32 = 39 


25. (10.21) : Temperature coefficient i.e., 2 — 1.75 


kı 
In general practice, Т) is taken as 25°C i.e., 298 K and 
Т, as 35°C і.е., 308 K 


Thus, lo a а E aa 
' 5k  230R| ТТ, 


E, 10 
logl.75= ————nss,rO—rI|pə ——— 
2.303х1.987 |308 х298 


E, = 10.207 kcal mol! 
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PAPER - I 


SECTION 1 (Maximum Marks : 12) 


This section contains FOUR (04) questions. 

Each question has FOUR options. ONLY ONE of these 
four options is the correct answer. 

For each question, choose the option corresponding to 
the correct answer. 

Answer to each question will be evaluated according to 
the following marking scheme : 


Full Marks : +3 If ONLY the correct option is 
chosen. 

0 If none of the options 15 chosen 
(т.е. the question is unanswered). 


Negative Marks: —1 In all other cases. 


Zero Marks : 


Consider the following reaction and identify (B). 


“OH (i) CH;CO;H 
© (B) 
(ii) H3O 
= 
OH OH 


Q JO 
o О 
O. , CH;OH _„О 
© OLY “(О 1 
| CH,OH 


Volume of N; at 1 atm, 273 К required to form 
a monolayer on the surface of iron catalyst is 
8.15 mL/g of the adsorbent. What will be the surface 
area of the adsorbent per gram if each nitrogen 
molecule occupies 16 x 1072 m°? 

(a) 16 x 1071 cm g(b) 0.35 m?/g 

(c) 39 m?/g (d) 22400 cm?/g 

For a hydrogen like species if de-Broglie 
wavelength in n? orbit is Àn zand àngi ztÀ, |; 
= ЗА» then value of n and species will be 
(where Z = atomic no., Ag = de-Broglie wavelength 
in ground state of H-atom. 

Qasa” (b) n = 2, He* 

(c) n= 3, Не" (d)n=1,H 


4. Hydrolysis of one mole of peroxodisulphuric acid 


produces 

(a) two moles of sulphuric acid 

(b) two moles of peroxomonosulphuric acid 

(с) one mole of sulphuric acid and one mole of 
peroxomonosulphuric acid 

(d) one mole of sulphuric acid, one mole of 
peroxomonosulphuric acid and one mole of 
hydrogen peroxide. 


SECTION 2 (Maximum Marks : 32) 


This section contains EIGHT (08) questions. 

Each question has FOUR options. ONE OR MORE 

THAN ONE of these four option(s) is(are) correct 

answer(s). 

For each question, choose the option(s) corresponding 

to (all) the correct answer(s). 

Answer to each question will be evaluated according to the 

following marking scheme : 

Full Marks: +4 Ifonly (all) the correct option(s) 
is (are) chosen. 

Partial Marks: +3 If all the four options are correct 
but ONLY three options are 
chosen. 

Partial Marks: +2 If three or more options are 
correct but ONLY two options 
are chosen and both of which are 
correct. 

Partial Marks: +1 If two or more options are 

correct but ONLY one option 18 

chosen and it is a correct option. 

If none of the options is chosen 

(i.e. the question is unanswered). 

Negative Marks: —1 In all other cases. 

For example, inaquestion, if (a), (b)and (d) arethe ONLY 

three options corresponding to correct answers, then 

choosing ONLY (a), (b) and (d) will get -4 marks; 
choosing ONLY (a) and (b) will get -2 marks; 
choosing ONLY (a) and (d) will get +2 marks; 
choosing ONLY (b) and (d) will get -2 marks; 
choosing ONLY (a) will get -1 mark; 


Zero Marks : Ü 
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Ə. 


Ө 


choosing ONLY (Ь) will get +1 mark; 

choosing ONLY (d) will get +1 mark; 

choosing no option (i.e. the question is unanswered) 
will get 0 marks ; and 

choosing any other combination of options will get 


-1 mark. 

Ав” forms many complexes, some of these are 
[АМН |“, ГА (СМ), [Ag(9035] 

Which of the following statements is/are incorrect 
regarding these complexes? 

(a) In these complexes, Ар” is a Lewis base. 

(b) The hybridisation of Ag” is sp’. 

(с) Тһе Ар” complexes are good reducing agents. 
(d) These complexes are all linear. 

When nitrobenzene is treated with Br, in 
presence of FeBr, the major product formed is 
m-bromonitrobenzene. Which of the following 
statements is/are related 
m-isomer? 

(a) Ihe electron density on meta-carbon is more 
than that on ortho-and para-positions. 

Ihe intermediate carbonium ion formed after 
initial attack of Вг” at the meta-position is least 
destabilised. 

Loss of aromaticity when Вг” attacks at the ortho 
and para positions and not at meta—position. 
Easier loss of H` to regain aromaticity from the 
meta-position than from ortho-and-para positions. 


(b) 


(c) 
(d) 


Compound C in the following reaction can be 


Bu—C=CH LINH: AT T B MnO, 
CHO CHO 
C=CBu 
| С==СВи 
СНО (9 
,C—C=CBu 
© (О (d) 
C-CBu 


In the depression of freezing point experiment, it is 

found that the 

(a) vapour pressure of the solution is less than that 
of pure solvent 

(b) vapour pressure of the solution is more than 
that of pure solution 

(c) only solute molecules solidify at the freezing 
point 

(d) only solvent molecules solidity at the freezing 
point. 
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to the formation of 


10. 


11. 


12. 


Three different solutions of oxidising agents 
KMnO,, K5Cr;5O; and I; is titrated separately with 
0.158 g of №а,5,0;. If molarity of each oxidising 
agent is 0.1 M and reactions are | 

I. МпО; + 5,05 —> MnO, + SOF 

IL СО? + 5,02 —>Cr°* + SOF 

Ш. L4$,0$ — 5,04 +I 

then 

(a) volume of KMnO, used is maximum 


(b) volume of iodine used is minimum 
(c) weight of I; used in titration is maximum 
(d) gram equivalent of Na555 Os are same in all the 


reactions. 


Which of the following statements is(are) correct? 


(a) The coordination number of each type of ion 
in CsCl crystal is 8. 

(b) A metal that crystallizes in bcc structure has a 
coordination number of 12. 

(c) A unit cell of an ionic crystal shares some of its 
ions with other unit cells. 

(d) The length of the unit cell in NaCl is 552 pm. 


(Twat = 95 pm; ror = 181 pm). 

Which of the following statements is (are) correct 

with reference to the ferrous and ferric ions? 

(а) Fe"* gives brown colour with potassium 
ferricyanide. 

(b) Fe** gives blue precipitate with potassium 
ferricyanide. 

(с) Ее gives red colour with potassium thiocyanate. 

(d) Бе?" gives brown colour with ammonium 
thiocyanate. 

Which of the following pairs can be distinguished 

by the action of heat? 

(а) NaCO, апа СаСО; (b) KCO, and MgCO; 

(с) Са(МО;)» and NaNO; 

(d) MgCl,-6H,O and CaCl,-6H,O 


SECTION 3 (Maximum Marks: 18) 


This section contains SIX (06) questions. The answer to 

each question is a NUMERICAL VALUE. 

For each question, enter the correct numerical value of 

the answer using the mouse and the on-screen virtual 

numeric keypad in the place designated to enter the 

answer. If the numerical value has more than two 

decimal places, truncate/round-off the value to TWO 

decimal places. 

Answer to each question will be evaluated according to 

the following marking scheme: 

Full Marks : +3 If ONLY the correct numerical 
value is entered. 


Zero Marks : 0 In all other cases. 


13. The rate of decomposition for methyl nitrite апа 
ethyl nitrite can be given in terms of rate constant 
(іп sec |) К and k, respectively. The energy of 
activations for the two reactions are 152.30 kJ mol ' 
and 157.7 kJ mol’ 
10? and 1014 respectively for the decomposition 


of methyl and ethyl nitrite. Тһе approximate 


as well as frequency factors are 


temperature (in K) at which rate constant will be 
same for the two reactions is 


14. In the following salts, 
№ 25» Маҙ5;Оз, Na55504, NasS;Os, Ма252Оз, NasS;Os 
x = Total salts which have S—O—S bond 

y = Total salts which have S—S linkage 

z — Total salts in which both the sulphur atoms are 


in same О.М. The value of (x + y + z) is 


15. In a conductivity cell, the two platinum electrodes, 


each of area 10 sq. cm. are fixed 1.5 cm apart. The 
cell contained 0.05 М solution of a salt. These two 


electrodes are just half dipped into the solution 


PAPER - Il 


16. 


17. 


18. 


which has a resistance of 50 ohms, the equivalent 
conductance (in Q7! cm? eq) of the salt solution 
is 

The vapour pressure of pure benzene at a certain 
temperature is 640 mm Hg. A non-volatile non- 
electrolyte solid weighing 2.175 g is added to 39.0 
g of benzene. The vapour pressure of the solution 
is 600 mm Hg. The molecular weight of the solid 
substance is 
12 cm—» 


10 сіп 10cm 
ot Hg of oil 
If above tube is held vertical with open end upward 


then, the length of air column (in cm) is 
],2-Dibromopropane on treatment with X moles of 
NaNH; followed by treatment with 
pentyne. The value of X is 


С-Н-Віг gives а 


SECTION 1 (Maximum Marks : 32) 


. This section contains EIGHT (08) questions. 

+ Each question has FOUR options. ONE OR MORE 
THAN ONE of these four option(s) is(are) correct 
answer(s). 

. For each question, choose the option(s) corresponding 
to (all) correct answer(s). 

* Answer to each question will be evaluated according to 
the following marking scheme : 

Full Marks : +4 If only (all) the correct option(s) 
is (are) chosen. 

If all the four options are correct 

but ONLY three options are 

chosen. 

Partial Marks: +2 If three or more options are 

correct but ONLY two options 

are chosen and both of which are 
correct. 

If two or more options are 

correct but ONLY one option ts 

chosen and it is a correct option. 

If none of the options is chosen 

(i.e. the question is unanswered). 

-1 In all other cases. 


Partial Marks: +3 


Partial Marks: +1 


Zero Marks : 0 


Negative Marks : 


. Forexample, ina question, if(a),(b)and(d)arethe ONLY 
three options corresponding to correct answers, then 
choosing ONLY (a), (b) and (d) will get +4 marks; 

æ choosing ONLY (a) and (b) will get +2 marks; 


. ú в а а ë 


choosing ONLY (a) and (d) will get +2 marks; 
choosing ONLY (b) and (d) will get +2 marks; 
choosing ONLY (a) will get +1 mark; 

choosing ONLY (b) will get +1 mark; 

choosing ONLY (d) will get +1 mark; 

choosing no option (i.e. the question is unanswered) 
will get 0 marks ; апа 

choosing any other combination of options will get -1 
mark. 
Which of the following pairs consist(s) of ore of the 
same metal? 

(a) d cerussite 
ae halcocite, copper pyrites 
(c) Bauxite, corundum 

(d) Anglesite, cerussite 


(d 


Which of the following reactions is/are correct? 


NO, 
| ОН 
(а) ( YO+ Me No, SC Жу. 
| OH i ХӘ; 
(b) { о - Ме Wo; 4? (у Ме 
+ 


ИНЕ” 
СМ 


23, 


CHEMISTRY TODAY | МАЕСН 20 


Ө 


_ + 
CH;,COO NH, 


COOEt 
orne v | 


СЫ 


Which of the following statements is/are correct 
when a mixture of NaCl and K;Cr;O; is gently 
warmed with concentrated H5SO,? 

(a) Deep red vapours are evolved. 

(b) The vapours, when passed into NaOH solution, 
E a yellow solution of Na;CrO,. 

hlorine gas is evolved. 
hromyl chloride is formed. 


(d) 


(c) € 

(d) С 

A mixture of three proteins, (A-pepsin), 

(B-haemoglobin), and (C-lysozyme) was seperated 

by electrophoresis method at pH = 7. The pH at 

isoelectric point (pI) of the proteins are pl of (A), 

(B) and (C) which are 1.1, 6.7 and 11.0, respectively. 

Which of the following statements is/are correct? 

(a) Pepsin (A) will migrate to the cathode. 

(b) Lysozyme (C) will migrate to the anode. 

(c) Haemoglobin (B) will not migrate. 

(d) At pH = 7, (A) and (C) would precipitate out 
while (B) would remain in the solution. 

Select the correct statement(s). 

(a) According to Mulliken, electronegativity is 

related to the average of the ionization energy 

and electron affinity of the atom when they are 
expressed in eV/atom. 

Electronegativity of an atom having half-filled 

electronic configuration will be more in general. 

(c) HCIO; is weaker acid than HCIO. 

) Electronegativity goes on decreasing with 
increase in atomic number in general as we 
move along a period. 

Aryl halides are less reactive towards nucleophilic 

substitution reaction as compared to alkyl halides 

due to 

(a) t 

(b) resonance stabilisation 

(c) longer carbon-halogen bond 

(d) double bond between C and halogen. 


he formation of less stable carbonium ion 


A student collected two values of PV,, for a gas at 
two different temperatures. 


PV, Ga ант) 


"m 
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10. 


11. 


12. 


He considered the gas is ideal. Which of the 
following correct values, will he obtain on applying 
ideal gas equation? 

(а) OK =-273°C (Ы) ОК = -240°C 

(с) R= 0.0821 L-atm/K-mol 

(d) R= 0.0741 L-atm/K-mol 

The freezing point of equimolal aqueous solutions 
will be highest for 

(a) CgH;NH3Cl (aniline hydrochloride) 

(b) Ca(NO4); 


(c) Га(МО3 (d) СН 106 (glucose) 


Section 2 (Maximum Marks : 18) 


This section contains SIX (06) questions. The answer to 
each question is a NUMERICAL VALUE. 

For each question, enter the correct numerical value of 
the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. If the numerical value has more than two 
decimal places, truncate/round-off the value to TWO 
decimal places. 

Answer to each question will be evaluated according to 
the following marking scheme : 

Full Marks : +3 If ONLY the correct numerical 

value is entered. 

Zero Marks : 0 In all other cases. 

A decapeptide (Mol. Wt. 796) on complete 
hydrolysis gives glycine (Mol. wt. 75), alanine 
and phenylalanine. Glycine contributes 47.096 to 
the total weight of the hydrolysed products. The 
number of glycine units present in the decapeptide 
is 

2.68 x 107 moles of a solution containing an ion 
A"* acquire 1.61 x 107° moles of MnO, for the 
oxidation of A"* to АО; in acidic medium. The 
value of nis 


In an electrolysis experiment current was passed for 
5 hours through two cells connected in series. The 
first cell contains a solution of gold and the second 
contains copper sulphate solution. 9.85 g of gold was 
deposited in the first cell. If the oxidation number 
of gold is +3, the amount of copper deposited on 
the cathode of the second cell is 


Solid МН on rapid heating in a closed vessel at 
357 °C develops pressure of 300 mm of Hg owing 
to partial decomposition of NH,I into NH; and НІ 
but the pressure gradually increases further (when 
the excess solid residue remains in the vessel) owing 
to the dissociation of HI. The final pressure (mm of 
Hg) developed at equilibrium is 
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Кр for HI dissocation is 2 at 357°C. 


E = 


13. The standard enthalpies of formation of СО. 
H-O and glucose at 25°C are -400 kJ/mol, 
-300 kJ/mol and -1300 kJ/mol, 
standard enthalpy of combustion per gram of 
glucose at 25°C will be 


1 1 
== Н. + — I. 
279: 


respectively. The 


14. Out of the following, total number of oxides which 
are basic in nature is 
TiO, 5с,0;, Ti O, VO, V,05, CrO, Cr,Os, CuO, 
TiO, 


SECTION 3 (Maximum Marks : 12) 


. This section contains TWO (02) List-Match sets. 

. Each List-Match set has TWO (02) Multiple Choice 
Questions. 

+ Each List-Match set has two lists : List- I and 1151-11. 

. List-I has Four entries (I), (II), (HI) and (IV) апа List- 
II has Six entries (P), (О), (К), (S), (Т) and (0). 

* FOUR options are given in each Multiple Choice 
Question based on List-I and List-II and ONLY ONE 
of these four options satisfies the condition asked in the 
Multiple Choice Question. 

© Answerto each question will be evaluated according to 
the following marking scheme : 

Full Marks : +3 If ONLY the 
corresponding to the correct 


option 


combination is chosen. 
Zero Marks : 0 If none of the options is chosen 
(i.e. the question is unanswered). 


Negative Marks: -1 In all other cases. 


Answer О. 15 and О. 16 by appropriately matching 
the lists based on the information given in the 
paragraph. 

Leaching involves the treatment of finely powdered ore 
with a suitable reagent, which can selectively dissolve 
the ore but not gangue. 

Calcination is the process in which the ore is heated 
strongly in absence or limited supply of air at a 
temperature that the ore does not melts. 

Roasting is a process in which the ore (usually sulphide) 
is heated strongly in presence of air, at a temperature 
below the melting point of the ore. 

Smelting involves reduction of ore to the molten 
metal at a high temperature. For the extraction of 
less electropositive metals such as Pb, Zn, Fe, Sn etc., 
powerful reducing agents such as C, H5, CO, water gas, 
Na, K, Mg and Al may be used. 
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List-I (Methods) List-II (Reactions) 
2Ag,0 F> 4Ag О, 


IL | Smelting (Q) Al;O4:2H;O ыен; ALO; 
| + 2Н„О 


Ее. О. + 4CO — 3Fe + 4CO; 


IV. | Roasting CuCO3-MgCo; Hb Сао 
+ MgO + CO; 


15. Which of the following options has the correct 


combination considering List-I and List-II? 

(a [> Q, В (b I — P, Q 

(c) HI — Q, S (d) ІУ B, S 
16. Which of the following options has the correct 

combination considering List-I and List-II? 

(a) I РО (b II BR 

(с) IV — BS (d) IV B Q 
Answer Q. 17 and Q. 18 by appropriately matching 
the lists based on the information given in the 
paragraph. 
Oximes of carbonyl compoundundergoa rearrangement 
in the presence of mineral acids or Lewis acids to give 
substituted amides which on hydrolysis gives carboxylic 
acid and amines such phenomenon is called as 
Beckmann rearrangement. 
Pinacol-pinacolone rearrangement is a method for 
converting a 1, 2-diol to a carbonyl compound in 
organic chemistry. The 1, 2-rearrangement takes place 
under acidic condition. 
Brady's test : 2, 4-Dinitrophenylhydrazine can be used 
to detect the carbonyl functionality of a ketone or 
aldehyde functional group. A positive test is signalled 


by the formation of a yellow, orange or red precipitate. 


List-I (Reactions) List-II (Products) 


Final 
product is ct, 


D-unsaturated 
ketone. 


Formation of 
six-membered 
(B) ring takes 
асе. 
(А) F 


HI] O (R) |Final product 
a HCN LAN gives positive 
Traces? (B) — (C) test with 
(А) of KOH Brady's 
(D) pee reagent. 
НСІ 


expansion 


takes place. 


17. Which of the following options has the correct 
combination considering List-I and List-II? 
(a) I> BP, Q, S 
(b) I — P, Q, R 
(c) HI — P, R, S 
(d) IV — P, Q, RS 
18. Which of the following options has the correct 
combination considering List-I and List-II? 
(a) I> ВК, S (b) H — P, Q, S 
(c) I> Q R,S (d IV БВ, 5, R 


) 
) 
) 
) 


РАРЕК - | 


ОН 
(i) CH3CO3H vH O 
(А) 
@ i СНОН 
" (В) 


2. (b): Number of N, molecules 


_ 8.15 
. 22400 


Total area occupied by these molecules 


1. (с) 


(ii) H* 


x 6.023 x 107? = 2.19 x 1029 


= 2.19 x 10” x 16 x 10 7 = 0.35 m?/g 


п-1 2nY. 
ғ. е. 


3. (с): An, Z 9*7 


. . E" n+l 
An+i,Z F ^n-LZ =o 7 


2п 
Thus, — —3, which is according to option (c) ie. 
Z=2and n=: 
4. (с): Н,5,0, + HO — HSO; + Н,50, 
Peroxodi- Peroxomono- 
sulphuric acid sulphuric acid 
5. (a,b,c) 


6. (4): -МО, group decreases the density 
of electrons at ortho and para as compared 
to that at meta position. This is because of 
-[ and -М effects of groups. 

The Вг” electrophile, will now attack at е rich site (meta 
position). Тһе intermediate formed is a resonance 
hybrid of three structures so it is more stable than the 
corresponding intermediates from  ortho-and-para 
attack. 


7. (d):Bu—cec—H- 2 


ия 
Bu—C=CLi B= CH=, 
(A) 
C=CBu C=CBu 


| | 
Ph—CH— OLi pu Ph—CH—OH 
(B) 


T 
om C=C MnO, 


(C) 
8. (a, d) : When a solute is added to a solvent there 
occurs a depression in freezing point of solvent. 
Raoults law states, "when a non-volatile solute is 
added to a solvent, the vapour pressure of the solvent 
decreases’. At freezing point only the solvent molecules 
will solidity. 


: : 0.158 
9. (a,b): No of moles of Маҙ53Оҙ- TT 


I. 01хХУ,х3-107х8 | 
П 01хУ,х6-107х8 
Ш. 0.1x Уұх2-107х1 


=10 Š 


10. (a,c,d) : The crystals of CsCl has bcc structure. In 
such an arrangement the coordination number of both 
is 8. 

In case of NaCl, two interpenetrating fcc crystal lattices 
are present, out of these, two are composed of Na ` only 
and the other of СГ ions only. Each Ха” ion is located 
half-way between two СГ ions and each СІ ion is 
located half-way between two Na* 
of NaCl, C 
Ха” ions are located at octahedral voids. On each of a 
unit cell we have two СГ ions and опе Ха” ion. Hence, 
а = 2 (fya + гс) = 2 (95 + 181) pm = 552 pm 


ions. In a unit cell 
СТ occupy corners as also the face centres and 
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11. (b, c) : Fe^* ions give blue ppt. with K3| Fe(CN),]. 
The blue ppt. appears due to the formation of Turnbull's 
blue; KFe[Fe(CN),]. 

Бег? + K4[Fe(CN)4] ——> KFe[Fe(CN),] + 2K* 


Potassium ferro- 
ferricyanide 
(Turnbull's blue) 
The red colouration that appears in case of Ее?" ions on 
reaction with potassium thiocyanate (KCNS) is due to 
formation of [Fe(CNS),]. 
Ее?* + 3KCNS — [Fe(CNS)4] + 3K* 
Ferric thiocyanate 
(red) 
12. (a,b) : Na,CO, А Мо reaction 
CaCO, —> CaO + СО, 
K5CO; —А > No reaction 
МЕСО, —— MgO + СО, 
| 1 
Ca(NO;), —— CaO + 2NO, + =O, 
| 1 u 
NaNO; —> NaNO, + 59; 
MgCl,-6H,0 EN Mg(OHJ)CI + HCl + 5H;O 
CaCl,-6H,0 — CaCl, + 6H;O 


13. (282) : К, =k, 


— де ИТ де ВКТ 
152.3 x 10° 157.7 x 10? 
Lu gg c „т зит 
8.314 x T 8.314 x T 
14. (8) 
- | Қы = 
15. (120): G* = Lee Е 
А 5 
С* 1.5 E 
К---- х—©О ‘сто 
К 5 Í 
‚2 Е 2 - 
Neg = м =1200 стед ! 
| 5 50 0.05 


Given p^ = 640 mm Hg; w = 2.175 g; m =? 
р; = 600 mm Hg; w = 39.0 g; М = 78 
Substituting the given values, we get 


2.175 
640 — 600 _ - 
640 2.175 39 
т 78 
40 2.175 | 
Or = V TT ог m=65.25 


640 2.175+0.5 m 
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17. (10): P, = 75 cm 


V = 12А 
Р, = Patm + Pug + Poil 
6.8 x10 
75+ 10 + ————— = 90 cm 
13.6 


У, =1х A; P, V) = P,V, 


=> 75x12A =90xlx A: [= 10 ст 
Ër — 
18. — iu | 


Me—C=CH + 2NaBr + 2NH; 
| NaNH; 


C)H;Br 


Me—C=C Na’ + NH; mm 
Me — C25 C— C5 Hs + NaBr 
Pent-2-yne 
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Subject wise Subject 


1. (b,c, d): Chalcocite : Cu55; Copper pyrites : CuFeS; 
Bauxite : Al,O3-2H,O; Corundum : Al,O; 
Anglesite : PbSO,; Cerussite : PbCO, 

Magnesite : MgCO;; Cerussite : PbCO, 

2. (a,c): 


P nis 
(a) Өз: P емо 55 Kc 
E H: Е МО; 


COOEt 
жа ER 


( О-Н wri CN group 
is more acidic. 
3. (a, b, d): 4NaC] + K,Cr,O; + 6H580, —— 2CrO,Cl, 
(Red vapours) 
+ 4NaHSO, + 2KHSO, + 3H;O 
CrO,Cl, + 4МаОН — №,СгО, + 2NaCl + 2H;O 
(Red vapours) (Yellow solution) 
4. (a, b, c) : (A) with pI = 1.1, is in a very acidic range so, 
it has more anionic groups at pH = 7 and will migrate 
to the positive electrode (cathode). (В) with pl = 6.7 is 
present mostly with net zero charge and moves very 
little or will not migrate. (C) with pI = 11.0, is very basic 
protein, exists mainly in the cationic form and migrates 
to the negative electrode (anode). At pI = 7, amino acids 
have least solubilities, so (B) (рН = 6.7, very close to pH 
of the mixture i.e., pH = 7), is least soluble and would 
precipitate out, while (A) and (C) would remain in the 


solution. 
5. (a) 
6. (b, d) : The resonating structures I, II and III 


stabilise the ři halides. 


0-0 


(II) (III) 
These structures жн a double bond between С and 
CL 
The sp* hybridised carbon makes the C - Cl bond 


shorter and stronger. 


b,d | PV | = РУт | 
7. 4: (+x) i, тую], 


20:40 
(30+х) (300--х) 
300 + x= 60 + 2x 

x = 240 = 0 K = -240°C 


Ру, 20 
= = = 0.0741 L-atm/K-mol 
Т+х 270 
8. (d): Glucose is not an electrolyte and it remains 


undissociate thus it gives only one particle which is the 
minimum number of part icles, hence it has minimum 
AT; or maximum freezing point. 


9. (6):Decapeptide + 9 H,O —— 
Glycine + Alanine + Phenylalanine. 
Total wt. of amino acids after addition of 9 mol of H5O 
= 796 + (9 x 18) = 958 
"We 1x75 
For n-units of glycine, = x 100 = 47 
95 


= чы 


— n-6 


10. (2) : The change in oxidation state of A when А” is 


oxidised to АО; in acidic medium is from +n to (+5) 
i.e., the change is equal to (5- n). 

The number of electrons added to reduce 1.61 x 10 
moles of MnO, to Ма” 

(О.5. of Mn ch d from +7 to +2) 


1.61 x 10? x 5 = 2.68 x 10° (5 - n) 
_ eru 
or (5-н)- E 


2.68x10 
or 5 —-n=3 or n= 2 


11. (4.76): Weight of gold deposited in first cell = 9.85 g 
Atomic weight of gold = 197 


Oxidation number of gold = +3 


I 97 
Equivalent weight of gold = | 


ES 
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Using the relation, W = z. 1. t. we get 
Charge required to deposit 1g eq. (197/3) of gold 
= 1F = 96500 coulombs 
Charge required to deposit 9.85 g of gold 


2 197/3 


x 9.85 F 


_ 39.85 


x96500C = 14475C 
197 


Amount of copper deposited at cathode in second cell : 
From Faradays second law, we have 
Weight of Cu Б. wt. of Cu 
Weight of Au l Eq.wt.of Au 
9.85x63.5x3 


or weight of Cu = — — = 4.76258 


300 mm Hg 150 тт Hg 150 mm Hg 


Кр = К; = 150 x 150 ... (i) 


150-Р P 
From ед. (i), 5P = 600, P = 120 
Pr = 150 - 120 = 30 
150 x 150 = Рун: x 30 — Рун, = 750 mm of Hg 
Total P — Рун, + Ры + Рн, +Р, 
= 750 + 30 + 60 + 60 = 900 mm of Hg 
13. (-16.11): СЫН ;О) + 605 — 6CO»( + 6H;O(p 
АН; - ХАН) (products) и ХАН} (reactants) 
= [6 x AH? (СО) + 6 x AH? (H5O)] - [АН (СН! 50) 
| | + 6 x AHT(O;)] 
= [6 x (-400) + 6 (-300)] - [-1300 + 6(0)] | 
= |(-2400 - 1800] – [-1300] = - 4200 + 1300 
= — 2900 kJ/mol 
The standard enthalpy of combustion рег gram of 
-2900 
lucose is = ——— = —16.11 kJ/ 
P 180 в 
14. (5): (i) TIO, Sc,03, TiO, VO апа CuO (Basic) 
(ii) CrO, (Acidic) 
(ш) Сі; О;, TiO, and У;О- (Amphoteric) 
15. (c) : Ш->0,5 
16. (b) : II P, R 
17. (b) : II — P,Q, R 
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18. (c) : ІП->О,Б,5 
Explanation : 
(D O 5 
" NH3OH М іі 
А | »-N-on > 4 > 
Beckmann | 
(А) (В) rearrangement Вр a 
(C) 
O 
l ss 
—NH— (CH), —C -| ен 
Nylon-5 H 
(D) 
(ID о О 


_ | .. Intramolecular 
Ме OH. [ c aldol condensation 
. CHO = 


(IV) 


(Gives 2, 4-DNF) (Brady's test) 
HO CN HO NH 
HCN ——LAH ^, 2772 
(В) (С) 


NaNO, + НСІ 


T HO 
3^,CH5| м, N= N 
u Зу 7 € S 


5 


Ring expansion C-1 joins 
Б with C-6 


{OH O 
G G 
=: © (D) 


Cyclohexanone 
(Gives 2,4-DNP) (Brady's test) 


It is an example of Pinacol-Pinacolone 


rearrangement reaction. 


Гу гу ау 


ОНОН ОН ОН; 


(А) 


Rin g Е хр ansion 


Ph 

Me <- 
O 
(B) 


(Gives 2,4 DNP) (Bradys test) 


Е — СН, — СН, — OH can be converted into 
ЕСН,СН,СООН by the following sequence of 
steps 

(a) РВг,, KCN, H,O* (b) РВг,, KCN, H,/Pt 


(c) KCN, H,O* (d) НСМ, РВг., Н.О* 

Іп borax, the number of B— O— B links and B—OH 
bonds present are, respectively 

(b) four and five 

(d) five and five. 


(a) five and four 
(c) three and four 


Optically active compounds among the following 
are 

(i) l-phenylethanol (ii) 2-phenylpropan-1-ol 
(iii) 2-phenylpropan-2-ol (iv) 2-methylpropan-2-ol 
(a) (ii) and (iii) (b) (1) and (ii) 

(c) (iii) and (iv) (d) (11) and (iv). 

xMnO, + yH,50, > 2Mn^* + 5H,O + 90, + ze 
In this reaction values of x, y and z are 

(а) 2,5,6 (b)5,2,9 (с) 3,5,5 (d) 2,6,6. 


Each rubidium halide crystallising in the NaCl type 
lattice has а unit cell length 0.30 A greater than that 
for corresponding potassium salt (ri. = 1.33 À) of 
the same halogen. Hence, ionic radius of Rb* is 

(а) L18À (b) L48À (с) L63À (d) 1.03 А. 
For alkali metals, which one of the following trends 
Is incorrect? 

(a) Hydration energy: Li > Na > K > Rb 

(b) Ionization energy: Li > Na» К > Rb 

(c) Density : Li Ма<К < Rb 

(d) Atomic size: Li Ма<К < Rb 


The enthalpy of neutralization of a strong acid by a 
strong base is -57.32 kJ mol !. The enthalpy of forma- 
tion of water and hydrogen ion are -285.84 К] mol! 
and 0 kJ mol ! respectively. The enthalpy of formation 
of hydroxyl ion is 


PRACTICE PAPER 


FET 


10. 


11. 


12. 
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(а) 228.52 К] mol! (Ы) -11426 kJ mol! 
(c) -228.52kJ mol! (d) 114.2 К] mol”. 


А jeweller is selling 22-carat gold articles with 95% 
purity, it is approximately 

(a) exact (b) 3.3396 higher 

(c) 3.3396 lower (d) 596 lower. 


[he electronic configuration of the element with 
atomic number 107 and the group number in the 
periodic table in which it lies are 

(a) [Rn] 5f!* 6d! 75° 7p*, Group 3 

(b) [Rn] 5f!* 64° 757, Group 7 

(c) [Rn] 5f!* 752 7р?, Group 7 

(d) [Rn] 5f'* 6d? 7s? 7p?, Group 15. 

Permanent hardness is due to presence of soluble 
salts of magnesium and calcium in the form of 
chlorides and sulphates in water. Permanent 
hardness of water can be removed by 

(a) boiling (b) Clarks method 

(c) treatment with sodium carbonate 

(d) none of these. 


For the half-cell, 


OH О 
$ — $ +2H* +26; E° = 1.30 У 
OH O 


At pH = 2, electrode potential is 
(а) 1.36 V (b) 1.30 V (с) 1.42 V (d) 1.20 V 


The electrons, identified by quantum numbers r 
and /, (i) n = 4, Í = 1, (ii) n = 4, l = 0, (ii) n = 3, 
| = 2, and (iv) n = 3, [= 1 can be placed in order of 
increasing energy, from the lowest to highest, as 

(a) (iv) « (ii) < (iii) < (i 


(b) (ii) « (iv) « (i) « (iii 
) 


м" 


— 


м" 


(c) (i) < (iii) < (ii) < (iv 
(d) (iii) « (i) « (iv) « (ii 


— 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


Ө 


1-Propanol апа 2-propanol сап be distinguished Бу 

(a) oxidation with alkaline KMnO, followed by 
reaction with Fehling solution 

(b) oxidation with acidic dichromate followed by 

reaction with Fehling solution 

oxidation by heating with copper followed by 

reaction with Fehling solution 

oxidation with conc. H55O, followed by reaction 

with Fehling solution. 


(c 


— 


(d 


W 


Among the following carbocations : 


(I) Ph,CCH,Me (II) PhCH, CH,CHPh 
+ + 
(Ш)РҺ,СНСНМе — (IV)Ph,C(Me)CH, 


the order of stability is 
(а) IV» II» I» Ш 
(c) II» I» IV >Ш 


(b) I» II» II 2 IV 
(d) I» IV» III» II 


What does green chemistry mean in terms of 


environment? 

(a) Greenhouse effect 

(b) | Reactions related to depletion of ozone layer 
(c) Photosynthetic reactions in plants 


(d) Reduction in the use and production of 


hazardous chemicals 
Which one of the following statements is not true? 
(a) Buna-Sisa copolymer of butadiene and styrene. 


(b) Natural rubber is a 1, 4-addition polymer of 


isoprene. 

(c) In vulcanization, the formation of sulphur 
bridges between different chains makes rubber 
harder and stronger. 

(d) Natural rubber has the trans-configuration at 
every double bond. 

Which of the following will not be oxidized by 

ozone? 

(a) KI (b) FeSO, 

(с) KMnO, (d) KMnO, 


H,PO; + H,O < H,0* + HPO; ; pK, = - 7.20 
Hence, pH of 0.01 М NaH,PO, is 
(а) 9.35 (Б) 4675 (с) 2.675 (d) 7.350 
OH OH cl 
los <) serves аз a/an 
) disinfectant (b) antibiotic 


E antiseptic (d) analgesic. 
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20. 


21. 


22. 


» Ore: 


24. 


The final product in the given reaction is 


OH Pau 
„С „б 
ОН ~ 
ы “СООН 
(c) (>o (d) oon 


In the reaction, 23,0. --> 4NO, + O,, initial 
pressure and rate constant, k are 500 atm and 
3.38 x 10? sec"! 
final pressure of М.О. is 
(a) 490 atm 
(c) 480 atm 


KMnO; 
Н;50,А 


respectively. After 10 minutes, the 


(b) 250 atm 

(d) 420 atm. 

The reaction of toluene with Cl, in presence of 
FeCl, gives X and reaction in presence of light gives 
Y. Tous X and Y are 


(a) X = benzyl chloride, У = m-chlorotoluene 
(b) X = benzal chloride, У = o-chlorotoluene 
(c) X = m-chlorotoluene, Y = p-chlorotoluene 
(d) X = o- and p-chlorotoluene, 


Y = trichloromethylbenzene 


бб SA. А can be 
(aldol) 


For ий order reaction, | - E Rate = k[A]j 
i 


Graph between log (rate) against log | A], is of the type, 
lines Р, О, R and S are for the order 


Р Q R 5 


()0 1 2 3 E 
(b)3 2 1 0 % 
()1 2 3 0 2 
(dO 3 2 1 


log [А] — 


. Which of the following is the correct increasing 


order of basicity of amines in gaseous phase? 
(а) (CH;),NH > СН.МН, > (CH,),N > NH, 
(b) (CH;),N > (CH;),NH> CH,NH, > NH, 
(с) (CH;),NH > (CH,),N > СН.МН, > NH, 
(а) (CH,),N > CH,NH, > (СН,),МН > NH, 


26. An ideal solution of benzene and toluene boils at 


27. 


29. 


31. 


1 atm pressure at 90 °C. At 90 °C, benzene has а 
vapour pressure of 1022 mm of Hg and toluene 
has a vapour pressure of 406 mm of Hg. The mole 
fraction of benzene in the solution is 


(а) 0.284 (b) 0.364 (с) 0.575 (а) 0.475 


Molecular shapes of SF,, CF, апа XeF, are 

(а) the same, with 2, 0 and 1 lone pairs of electrons 

respectively 

(b) the same, with 1, 1 and 2 lone pairs of electrons 

respectively 

(с) different, with 0, 1 and 2 lone pairs of electrons 
respectively 

(d) different, with 1, 0 and 2 lone pairs of electrons 
respectively. 


. In van der Waals’ equation of state for a non-ideal 


gas, the term that accounts for intermolecular forces is 
(a) (V - b) (b) RT 
(9 [p+] (d) (Ату 

| Vv 
The IUPAC name of the complex, 
(Со(хН,),(Н,ОУСЦСІ,1 
(а) ууру ibridocobalt(III) chloride 
(b) chloridoaquatetramminechloridocobalt(II) 
chloride 
(c) aquatetramminechloridocobalt(II) chloride 


(d) tetraammineaquachloridocobalt(III) chloride. 


. Purest form of silica is 


(b) flint 
(d) keiselguhr. 


(a) quartz 
(c) sandstone 
Correct order of reactivity towards nucleophilic 
substitution reaction of the given compounds i is 
NMe, NO, СІ 


CI © 
(1) (ii) 
(a) i> H > HI > IV 
(c) iv» HI D> H > i 


(Hi) 
(b) H > i> iii > iv 
(d) ii»iv»ii»i 


. What happens when gelatin is added to gold sol? 


(a) Gold sol is destabilised and peptisation occurs. 

(b) Gold sol is stabilised and no coagulation takes 
place. 

(c) Gold sol is destabilised and coagulation takes place. 

(d) Gold sol is stabilised and peptisation takes place. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


Sulphur reacts with chlorine in 1 : 2 ratio and forms 
X. Hydrolysis of X gives a sulphur compound Y. 
What is the structure and hybridization of anion of У? 
(a) Tetrahedral, sp” (b) Linear, sp 


(с) Pyramidal, р? (d) Trigonal planar, sp” 


0.58 р of hydrocarbon on combustion gave 0.9 в of 
water. The percentage of carbon is about 

(а) 758 (b) 82.7 (с) 27.85 (а) 68.8 
Which of the following reactions is not involved іп 
thermite process? 

(а) 3Mn4O, + 8A] — 9Mn + 4AL,O, 


(b) Cr,O, + 2A] — АБО, + 2Cr 
(c) 2Fe + Al 40. —> 2A] + Fe,0, 
(d) В.О. +2Al—> 2B + АБО, 


Which is false statement about LCAO? 

(a) Addition of atomic orbitals result in molecular 
orbitals. 

(b) Atomic orbitals of nearly same energy combine 
to form molecular orbitals. 

(c) Bonding molecular orbitals occupy higher energy 
than atomic orbitals. 

(d) Each molecular orbital accommodates maximum 
number of two electrons. 


Which has maximum boiling point? 
NH N—CH, 
а LI әрт 


Н.С 
(с) (CH;),N 


(d) м? 

СН, 
Which of the following does not decrease with rise 
in temperature? 
(a) Density 
(c) Vapour pressure 


Which of the following pairs form the same osazone? 
(a) Glucose and fructose (b) Glucose and galactose 
(c) Glucose and arabinose 

(d) Lactose and maltose 

The following two reactions are known, 

Fe,03/,) + 3CO,,, —9 2Fe.) + ЗСО; AH = -26.8 К] 
FeO,, + CO,,, — Ее, + СО; AH =- 16.5 К] 
The value of AH for the following reaction, 
ҒеО) CO (s —9 2FeO,, + CO, is 

(а) + 10.3 kJ (b) < - 43.3 kJ 

(с) - 10.3 К] (d) + 6.2 kJ. 

In which of Фе following there is outer orbital 
hybridization? 
(а) [MnF,]* 

(с) [Cr(NH3),]** 


(b) Surface tension 
(d) Viscosity 


(b) [Co(NH,),]°* 
(d) [Mn(CN),]^ 
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42. The solubility product of a sparingly soluble salt 
AB at room temperature is 1.21 x 1079, Its molar 
solubility is 
(а) 11х 107° molL! (b) 121 x 10-6 mol 121 
(c) 1.01 x 10 mol L! (d) 1.1 x 107 mol L `. 

43. Which of the following expressions correctly 
represents the equivalent conductance at infinite 
dilution of А1,(5О,);. 3+ апа À s02- 


are the equivalent conductances at infinite dilution 


Given that Mn 


of the pem ions? 


^ aO АО 
Е О o - l x О Т 


44. When 1 L of CO, is heated with қаны the 
L. What would 
be the number of moles of CO produced at 5.Т.Р? 


1 28 1 14 
== Е а a 
(a) 11.2 (b) 22.4 (© 22.4 © 22.4 


volume of the gases collected is 1.5 


45. Formaldehyde + Ammonia — Urotropine + 6H,O 
The formula of urotropine is 
(a) hexamethylenetetraamine 
(b) tetramethylenetetraamine 
hexamethylenehexaamine 


= = 


c) 
d) попе of these. 


SOLUTIONS 


PBr. 
1. (a): RCH,CH,OH——*RCH,CH;Br 


KCN 
H,O/H* 
RCH, CH ‚СООН гот RCH, CH, CN 
OH 
O—B=— О 
2. (a): HO — —& ЁТ» >B— OH 
0— E O 
OH 
No. of B—O—B links = 5 
No. of B— OH links = 4 
Н 


3. (b): CH,CHOH нс с CH,OH 


оо 


1-Phenylethanol 2-Phenylpropan-l-ol 
4. (a) 


© 
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5. (b): There is increase іп 0.30 A unit length. This is 
due to two atoms at the corners. 


A : 
- 1.48 А 


, 0.30 
Thus, грь+ = 1.33 А + 5 


б. (с) 
from Li to Cs. Potassium is, however, lighter than 


: Density gradually increases on moving down 


sodium. The abnormal value of potassium is due to 


unusual increase in atomic size, i.e., atomic volume. 
7. (с): The enthalpy of neutralization is 
Hiag) + ОН —9 НО; AH? = -57.32 kJ mol 


AH 


(aq) 
reaction = 2 Heat of formation of products -X Heat of 

formation of reactants 
t AH; (он?) 


- АН, Н2О (1 i ГАН нү, 


^l a 
-57.32 = -285.84 — (0 + x) 


x = -285.84 + 57.32 = -228.52 kJ mol”! 


8. (b): 24 carat gold is 10096. 

| 22 -— 
Thus, 22-carat gold = ri х100= 91.67% 
Purity = 95 - 91.67 = 3.33% 
Thus, 3.33% higher. 
9. (b) 
10. (c) : Water softners which are used to remove 
permanent hardness are washing soda (sodium 
carbonate), permutit, calgon, etc. 


11. (c) : In this electrode, 
[А] = [B] in quinhydrone electrode 


OH О 
$ = (9 +2Н*+2е 
ОН O 
A) 


Hence, Q = [H*]* 


0.0591 
2 


Е-Е- log[H* |° 


= Е° -0.0591 log [H*] = E° + 0.0591 pH 

= 1.30 + 0.0591 x = 1.42 V 

12. (а) 13. (с) 

14. (b) : Stability of carbocations depends upon number 
of resonating structures and extent of +I, – I-effect. 

15. (d) 

16. (d) : Natural rubber has the cis-configuration at 
every double bond. 
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17. (с): KMnO, cannot be further oxidized by O,. It 

has the highest +7 oxidation state of Mn in it. Alkaline 

KIis oxidised to potassium iodate and periodate. 

KI + 30, — KIO, + 30; KI - 40, —> KIO, +40, 
Pot. iodate 

It oxidises manganate to permanganate. 

2K,MnO, + H,O + О, — 2KMnO, + 2KOH + O, 

Acidified ferrous sulphate is oxidized to ferric sulphate. 

2FeSO, + H,SO, + O, —> Fe,(SO,), + H,O + O, 

18. (b) : H,PO; is amphiprotic. 

Н,РО; +Н, он, PO, + OH 


Н,РО; + H,O — HPO; + Н; О" 
ркі +РК. _ 2.15+7.20 
2 2 
19. (с): The given structure is of bithional and it is 

used as an antiseptic. 


Pot. periodate 


pH= =4.675 


20. (d): In acidic medium КМПО, is a very powerful 
oxidising agent. 


21. (а): If P, is the pressure after time f, 


- 2.303 | А 
P, 
5 1 2.303, 500 atm 
3.38 x 10°" s = — log ——— 
600 s Р, 
500 500 
or log—— = 0.0088 or —=1.02 
P, p, 
ог Р, = 490 atm 
22 


(4) 
23. (а): ( Жо Маон 4, ығ,” 


24. (b): (ңай 
dt 


ГЕ = п log [А] + log К 
v2 


Thus, и = slope = order 
Greater the order, larger the slope 
Thus, P=3,Q=2,R=1,S=0 


25. (b) 

26. (c) : pp = 1022 mm of Hg; рт = 406 mm of Hg 
РвХв + Ртхт = P Total 

1022x, + 406(1 — хр) = 1 atm = 760 mm 


Хат 0.575 
27. (4) 28. (с) 
29. (4) 30. (а) 


31. (с): Electron-withdrawing groups increases апа 
electron-donating groups decrease the reactivity towards 


Ө 
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nucleophilic substitution. 


32. (b) 
33. (с): 5--2С1, —— SCl, 
CIE (X) 
Hvdral 
SCl, + 4H. oS (ОН), + 4HCI 
(X) Unstable 
50:7 + 2H! — HSO, + HO 


Anion of ( Y) Sulphurous acid 
(Y) 
"m | - 2- 
Structure and hybridization of SO; 


3 
sp” respectively. 


is pyramidal and 


х100- 17.24% 


J 

34. (b) : Percentage of H = Т x 

Percentage of C = 100 - Percentage of H 

= 100 - 17.24 = 82.7% 

35. (c) 36. (c) 
37. (a) : Among the given molecules, 2° amine has 
maximum boiling point due to intermolecular H-bonding, 
others lacks active H for H-bonding. 
38. (c) : Vapour pressure increases with rise in 
temperature. 
39. (а) 

40. (4): Ее,О 35) + 3CO,, — 2Fe, + СО, ыу 

M. =- 26.8 К] ..(i) 

ВеО + CO, — Fey.) + CO, АН = - 16.5 kJ...(ii) 
Fe;Os( + СОг, —2 2ЕеО + CO; AH =? (iii) 
Eq (iii) can be pained as (i) — 2(ii) 
= -26.8 – 2(-16.5) = -26.8 + 33.0 = 16.2 К]. 
41. (а) 


42. (a): АВ == А? + B7 
5 S 5 
= Solubility product = $ x $ = <2 


= %=.!К р УІ. м = 1.1 107 mol L `! 


43. (b) : AZ[AL(SOQ4] = 22 x + Mg: 
44. (c) : СО, ,) t Cia Э pa 
1-Х 2X 
Total volume = 1 -х+2х=1+х = 1.5 
= х=0.51[. 
Volume of СО = 2х 0.5 = 11 


Number of moles of CO = = 
45. (a) : 6НСНО--4ХН,-» (СН,) №, + 6H,O 


Urotropine 
(Hexamethylene tetraamine) 


2626 
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Practicing these MCQs help to strengthen your concepts and give you extra edge in your NEET preparation 


Only One Option Correct Type 


l. Which of the following reactions would convert 
2-butanol into deuterated compound? 


CH,;—CH,—CH—CH, 
| = | 
D 


OH 
| H550 (i) BD3/THF 
(ii) Н;Оҙ, NaOH 


Heat 


OH 
H,SO у 
(b) А 2804 Dj/Pt . 


Heat 
OH 
(c) A EE on 


(i) Mg, diethyl ether 
(ii 0,0 


(d) we NaOD, D;O 


2. Rateofreaction A—— B depends 
only on A and can be represented 
by the following curve. Then 
which of the following statements 


Rate of reaction 


1$ correct? 
(a) Ihe molecularity of reaction must be one. 
(b) The reaction will be an elementary reaction. 


(c) The value of rate constant for the reaction will 
be M 12 sec 1. 

(d) The reaction will definitely be a complex 
reaction. 

When Cl,-water is added to an aqueous solution 

of potassium halide in presence of CHCl, a violet 

colour isobtained. On adding more of Cl,-water, the 

violet colour disappears and a colourless solutionis 

obtained. This test confirms the presence of which 

of the following halides in aqueous solution? 

(a) Bromide (b) Chloride 

(c) Iodide and bromide (d) Iodide 


The compounds A, B and C in the given reaction 
sequence are 


РС; / 


А ⁄ Zn dust 


OH — —9B 


Distilation 


NaOH | CH4COCI 


C 
(a) chlorobenzene, benzene and methyl benzoate 
(b) triphenylphosphate, benzene and phenyl acetate 
(c) b ihn chloride, benzene and phenyl acetate 
(d) benzyl chloride benzene and phenylacetyl chloride. 
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© 


Which опе of the following is used as ап 
antihistamine? 

(a) Omeprazole (b) Chloramphenicol 
(c) Diphenylhydramine (d) Norethindrone 


Consider the following aqueous solutions of 
electrolytes and assume 100% ionisation. 

I. 0.1 murea I. 0.04 т АІ,5О,); 
Ш. 0.05 т CaCl, ГУ. 0.005 m NaCl 
Which of the following is correct statement regarding 
the above solutions? 

(a) Freezing point will be lowest for solution I. 

(b) Freezing point will be highest for solution IV. 
(c) Boiling point will be highest for solution IV. 
(4) Vapour pressure will be highest for solution П. 


Identify 'Z in the following reaction series, 


: 1. AlO, 
CH;CH,CH,Br 279775 (x) (Y) 


СНО 
(2) 
(a) Mixture of CH4— CH — СН, and 


(b) СН. —CH—CH, 


| | 
OH Cl 


(с) СН. —СН—СН, 


(d) СН;--СН--СН, 

| | 

СІ а 
When a few typical solutes (such as protein particles, 
blood corpuscles) are separated by a particular 
selective membrane then this process is called 
(a) transpiration (b) endosmosis 
(c) dialysis (d) precipitation. 
In the electrolytic method of obtaining aluminium 
from purified bauxite, cryolite is added to alumina 
in order to 
(a) minimise the heat loss due to radiation 
(b) 
(c) 


protect aluminium produced from oxygen 
dissolve bauxite and render it a good conductor 
of electricity 

(d) increase the melting point of bauxite. 

When a-D-glucose and D-D-glucose are dissolved 
in water in two separate beakers I and II respectively 
and allowed to stand, then 
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11. 


12. 


13. 


14. 


(a) specific rotation in beaker I will decrease while 
in II will increase upto a constant value 

(b) the specific rotation of equilibrium mixture in 
two beakers will be different 

(c) the equilibrium mixture in both beakers will be 
leavorotatory 

the equilibrium mixture in both beakers will 


(d) 
contain only cyclic form of glucose. 

Standard electrode potentials data are useful for 

understanding the suitability of an oxidant in a 

redox titration. Some half-cell reactions and their 

standard potentials are given below : 


к = 2 
МпО4 (aq) + 8Н (аа) + 5e — Ма” (gq) +4Н2Оц; 
B'-Lb5V 
2- үн 
Cr;O7 (aq) + 14Н аа) + 6e —> 
2Cr ag , + 7H50qy E = 1.38 V 
34 = ES E ее | 
Peg.) te — Fe Cag.) F°=0.77 V 
Clg +2е — Са}; Е?- 1.40 V 


Identify the only incorrect statement regarding the 
quantitative estimation of aqueous Fe(NO4);. 

(a) MnO, can be used in aqueous НСІ. 

(b) Cr,O- can be used in aqueous НСІ. 

(c) MnO, can be used in aqueous Н,5О,. 

(d) Суб”? сап be used in aqueous Н,5О,. 


A coordination compound of cobalt has molecular 
formula containing five ammonia molecules, one 
nitro group and two chlorine atoms for one cobalt 
atom. One mole of this compound produces three 
moles ions in an aqueous solution. On reacting this 
solution, with excess of AgNO; solution two moles 
of AgCl get precipitated. The ionic formula of this 
complex would be 

(a) [Co(NH3),NO5CI]|(NH 3)Cl 

(b) [Co(NH3);CI]CI(NO;) 

(c) [Co(NH3)2(NOS)|Cl; 

(а) [Co(NH3)5](NO;)CL, 


If the unit cell of a mineral has cubic packed (сер) 
array of oxygen atoms with т fraction of octahedral 
holes occupied by aluminium ions and п fraction 
of tetrahedral holes occupied by magnesium ions 
then тапа n respectively, are 

(b) 14 = 


m: (c) ¥ 
2 8 4 . 2.2 
In the extraction of silver from argentite ore, the 


ТЕ. 
( %% 


ore is treated with dilute solution of NaCN in water 
in the presence of Y, 


Ag,X +4NaCN + 2Y,—— 2Na[Ag(CN),] + Na XY, 
X and Y in this reaction are represented by 

(а) Cl and $ (b) SandO 

(c) OandO, (d) Oand Cl. 


15. The final product obtained in the following 
sequence of reactions is 


CH; 
O ашаны, ca oe 
OBr 
OB 5 
(а) p-CH4,C;H4NO; (Б) C ,H;CONH; 
(c) C¿H;NO; (d) C,H;NH, 
) PBr; 
1. (c) :Cj;H;CHOHCH,; —— 
B | 
| (i) Mg, diethyl р 
CH CH- CH, giis > C,H-—CH—CH; 


2. (4): ғ= К[А]'? 
It is a fractional order reaction, as the order is а non- 
integer, this indicates a chemical chain reaction or 


complex reaction. 


сна, 
3. (4):2КІ-СІ,-> 1, + 2KCI 


violet 
L + 5СІ, (Excess) + 68,0 —> 2HIO, + 10HCI 


colourless 


PCI dus 
4. (b): ро, e (O)-on => (О) 
(В) 


NaOH |СНҚСОСІ 


5. (с) 6. (b) 7. (b) 

8. (c):Dialysis is the process of separating the 
particles of colloids from the particles of crystalloids 
by means of diffusion through a selective membrane 


placed in water. 

9. (c) 

10. (а): &-D-glucose and B-D-glucose when dissolved 

in water and allowed to stand, following equilibrium is 

established. 

ct-D-glucose === Open chain form == p- D-glucose 
(111?) (+19°) 

Specific rotation of 0-Ёогт falls, while that of D-form 


increases until a constant value of 52.5" is reached at 
equilibrium. This phenomenon is known as mutarotation. 
11. (a): МпО, 
estimation of Fe(NO,); in presence of НСІ because 
MnO, will also oxidise СІ to CL. 


cannot be used in quantitative 


12. (с): Since the complex with AgNO, solution gives 
two moles of AgCl it must have two ionisable Cl-atoms. 
Hence, the complex is |Со(ХН-)-ХО,ІСІ,. On ionisation, 
it will give three moles of ions viz [Co(NH;);NO,]**+ AI 
13. (a): In сер, O* ions are 4. 

Hence, total negative charge = -8 

Fraction of octahedral holes occupied by АГ? ions be 
m and fraction of tetrahedral holes occupied by Mg” 
ions be n. 

Total positive charge = 3m + 2n 

By charge balance 3m + 2n = 8 

This relation is satisfied only when m = 2 and n = 1. 
Hence, number of АГ’? = 2 and number of Mg” - 1 

т = Fraction of octahedral voids occupied by АР" 


(. no. of octahedral voids = 4) 


(2. по. of tetrahedral voids = 8) 


14. (b): Ag;5 + 4NaCN + 20, — > 2Na[Ag(CN);| 
This process of extraction of Ag is called cyanide process. 


(i) KMnO,/OH* 
— 
(ii) H" 


CONH, (4) 
NH; OBr 


SN 


| Hofmanns 
+, bromamide reaction 
(C) (D) 


COOH СОСІ 


SOCI, 
——— 


NH, (В) 
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Brush up your concepts to get high rank іп NEET/JEE (Main and Advanced) 
by reading this column. This specially designed column is updated year 
after year by a panel of highly qualified teaching experts well-tuned to the 


requirements of these Entrance Tests. 


PRACTICAL INORGANIC CHEMISTRY 


Identification and Separation of Acidic 
Radicals 
* Group I: Salt + dil. HSO; or dil. НСІ. 


© 


Carbonate (СО?) : 
Na,C О; + H550, — Na,S O; + HO + со, 

Salt (Etfervescence) 
Ca(OH), + CO, —> CaCO; + НО 
White ppt. (milky) 
CaCO, + H,O + CO, — Ca(HCO); 
White ppt. Soluble 
Nitrite (NO3) : 
A2NaNO; + Н55О; — Ма250 4 + 2HNO; 

Salt Nitrous acid 
3HNO, — H,0 + 2NO + HNO, 
2NO + O, — 2NO;T 
(Brown coloured gas) 

Sulphite (SO?) 
Маэ5О; + H S04 — Маэ5О, + H,O + 50,7 


Lime water 


Salt 
K5Cr; O + 350, + H5;50,— K550, + Cr3(SO4)3 
(Green) 
t H,O 


Na5SO, + BaCl, —> BaSO,J + 2NaCl 
Salt White ppt. 

Ва5О;  2HCl ——> BaCl, + H,O + 50,7 

White ppt. Soluble 
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Sulphide (S^) : 
NaS + H;SO, ——9 Na5SO, + Н,87 
Salt 


Pb(CH3COO), + H58 — PbS} + 2CH4COOH 
Salt Black ppt. 
Soluble sulphide reacts with 

nitroprusside to produce pink violet colour. 
Na,S + Na; [Fe(CN); NO] — Na4[Fe(CN);NOS] 
Sodium nitroprusside 
Acetate (CH;COO ): 
2CH3COONa + H2504 — 2CH;COOH 


sodium 


Pink violet colour 


Salt Vinegar smell 
+ Na SO, 
3CH4COONa + FeCl; — (СНзСОО) Ее 
Salt Blood red colour 
+ 3NaCl 


• Group П: Salt + conc. H;SO,or conc. НСІ and heat. 


Chloride (СГ): 
2NaCl + Н;50,-> Маҙ5О, + 2HC1 
Salt 

NH4OH + HCl > NH4CI + НО 
White fumes 

HCl + AgNO; > AgCI} + HNO; 
White ppt. 

Chromyl chloride test : 

with K;Cr;O; and conc. 

chromyl 

which gives yellow solution with 


On heating chloride 
H55O, a reddish 
chloride (СгО-СІ,) gas is produced 
NaOH due 


to sodium chromate and оп adding acetic 
acid, lead acetate solution produces a yellow 
precipitate of PbCrO,. 

NaCl + H580, > NaHSO, + НЦ 

К,Сг,О + 2H,SO, 4 2KHSO, + 2CrO, + Н,О 
CrO, + 2HCl — CrO4CLT + НО 


Chromyl chloride 
(Red vapours) 
CrO,Cl, + 4NaOH — Na;CrO, + 2NaCl + 2H,O 
Yellow colour 
Ма›СгО, + (CH;COO), РЬ — РЬСгО. 1 
Yellow ppt. 
+ 2CH;COONa 
Bromide (Br ): 
NaBr + Н,50, —9 NaHSO, + НВг 
Salt 
2HBr + H,S0O,— Вг» + 2H5O T SO 
Brown 
Reddish brown bromine gas which turns starch 
iodide paper blue due to the liberation of iodine 
from starch iodide. 
AgNO; + HBr > AgBr} + HNO; 
Pale yellow ppt. 
AgBr + NH,OH — [Ag(NH3);]Br + 2H,O 


Soluble silver ammonium 
bromide complex 


Iodide (Г): 
2KI + 2Н-50,->2КН5О, + 2HI 
Salt 
2HI + H,SO, > L,T + SO, + 2Н,О 

Violet vapours 
On adding AgNO, solution, a yellow ppt. of 
AgI is formed which is insoluble in NH,OH. 
AgNO, + HI > Ар + HNO; 

Yellow ppt. 
Nitrate (NO) : Light brown fumes of nitrogen 
dioxide are evolved on heating nitrates with 
conc. H,SO, which intensify on adding Cu 
turnings. 
NaNO; + Н,50, — NaHSO, + HNO; 


4HNO; > 2Н,О + 4ANO;T + О, 
Light brown fumes 
Cu + 4НМО, — Cu(NO3), + 2NO, + 2Н,О 


Dark brown 
fumes 


Oxalate (СО "ui - 


Salt 


H,C,O, + [H,SO,] > CO + CO, + H,O 
Burns with turns lime 
blue flame water milky 


+ [H,S0,] 


е Group Ш: For detection of this group radicals we 


need some specific test. 


=y COMIC CAPSULE 


Optimist Pessimist Chemist 
Тһе glass is Тһе glassis Тһе glass contains : 
half full! half empty! НгО 


Sulphate (SOT) : 


Na5SO, + BaCl, —> Ва$О + 2NaCI 
Salt White ppt. 
(Insoluble in conc. HNO,) 


Phosphate (PO; ) 
Са-(РО,), + 6НМО, -> 3Ca(NO4); + 2Н.Р О, 


Salt 
Ammonium 
molybdate 


(NH4),PO,-12M00,4 + 21NH4NO, + 12Н.О 
Canary yellow ppt. 
Borate (ВОЗ) : 
2Na4BO, + 3H,SO, —> 3Na,SO, + 2H,BO, 
S alt 
H3BO; + 3С-Н-ОН —À (CH; ):ВОз + НО 


Ethyl borate 
(Burns with green edged Нате) 


Fluoride (F ): 
2NaF + Н,50, э №50, + Н,Е, 
Salt Hydrotluoric Acid 
SiO; + 2H;F; — SiF, + 2Н,О 
Silica Silicon tetratluoride 
3SiF4 + 4H,O —> H,SiO, + 2HDSiF, 
Silicic acid 
(Gelatinous white) 
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Identification and Separation of Basic Radicals 


Group I 
AgCI, РЬСІ,, Hg; Cl; (All white) 
K,, values of their chlorides are low, hence 


Kip > Крапа they get precipitated. 


Group Ш 
Fe(OH), (Reddish brown), 


Cr(OH); (Green), Al(OH); (White) | NH,OH in 
Common NH, ion from NH,Cl presence of 
decreases the ionisation of NH,OH thus NH Cl 


low (OH ). Hence, only these 


hydroxides of lower К values are 
precipitated. 


separate | ae H-5 in 
solution Solution containing presence of 
from рр.“ | groups IV, Vand VI | NH,OH 


Titrimetric Analysis 

е  Titrimetric or volumetric analysis is a method of 
finding the volume of one solution which reacts 
with a definite amount of another solution. 


е Strength ofa solution: It is the amount of solute in 
grams present per litre of the solution. 


- Strength (g/L) - Normality x Eq. wt. 
- Strength (g/L) = Molarity x Mol. mass 
N5V) 


(Solution 2) 


е Normality equation: МУ = 
(Solution 1) 
* Molarity equation : M Мн: = МУ 
(Solution 1) (Solution 2) 

[^ N = M x n, where п = valency factor] 

е Percentage purity of a given salt 
Strength of given sample 
Se c X LOO 
Strength of pure sample 


(7) Peep Into Previous YEARS 


1. A solution containing a group-IV cation gives 
a precipitate on passing Н,5. A solution of this 
precipitate in dil. HCl produces a white precipitate 
with NaOH solution and bluish white precipitate 
with basic potassium ferrocyanide. The cation is 
(а) Co^ (b) N^ (с) Zn^* (d) Ма 

(JEE Main Online 2017) 


© 
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Solution containing 


groups Ш, IV, V 


Group IV 
ZnS (Greenish white), MnS (Buff), 
CoS, NiS (Black) 

Basic medium increases the ionisation 
of H5$, thus high ( S*-). Hence, these 
sulphides with high values of Ку 
undergo precipitation. 


separate 
solution , | Solution containing groups 
from ppt. II, Ш, IV, V and VI 


Group II 
Hgs, PbS, Ві;5, Cus (Black), 
CdS, As353, 515, (Yellow), 
56253 (Orange), 55 (Brown) 
Due to common ion Н” from 
НСІ, the ionisation of H.S 
decreases thus low (s>. Hence 
these sulphides of lower Кур 
values are precipitated. 


Separate 
solution 


from ppt. 
and VI 


separate Soluti — 
solution olution containing 
from ppt. groups V and VI 
(МН „)-СО; in presence 
of NH4OH 


Group V 
ВаСОз, SrCOs, СаСОз (All white) 
These carbonates have lower Кур values 
than that of Mg^* hence, they are 


Separate 
solution 


from ppt. 


precipitated before Ме 27. 


2. A white sodium salt dissolves readily in water to give 
a solution which is neutral to litmus. When silver 
nitrate solution is added to the aforementioned 
solution, a white precipitate is obtained which does 
not dissolve in dil. nitric acid. The anion is 
(а) S^ (Ь) 502 (с) СОР (4) СГ 

(ТЕЕ Мат 2018) 


PRACTICAL ORGANIC CHEMISTRY 


Detection of the Functional Groups 
Alcoholic group (-ОН linked to aliphatic carbon 
chain) 
e Ceric ammonium nitrate test : 

2ROH + [(NH4);Ce(NO3);] — 


[Ce(NO3)4R(OH)>] + 2NH4NO; 
Pink or red colour 


е Sodium test: 2ROH + 2Na— > 2КОМа + НГ 


е Ester test: | u 
RCOOH + 2R'OH "5 2RCOOR’ + H,O 


е Xanthate test: ROH + KOH — ДОК + H,O 
: MA 
ROK + CS, — RO—C Nex? 
Yellow ppt. 


Phenolic group (-ОН linked to benzene ring) 


е FeCl, test: 


FeCl; + 6C,H;OH — 3Ht + 
Neutral Phenol 


[Fe(OC,H-),]*  3HCI 


Violet complex 


е  Liebermannmns nitroso test: 


OH OH O 
| | Tautomerises 
@;L Oes 
Phenol 


phenol 


М-ОН 


Ee census | 
p-Nitrosophenol Quinone monoxime 


| ; Indophenol (red) 


Indophenol sodium salt (blue) 
е Phthalein test: 
Organic compound + phthalic anhydride + 
conc. H,SO, --> phenolphthalein NaOH, pink 
co i complex 
Carbonyl group (>C = О) 
The presence of a carbonyl group can be confirmed 
by treating the organic compound with hydrazine and 
observing the formation of hydrazones. 


>=o + H,N— —NH — = 


Aldehyde/Ketone 
е Tests for aldehyde group: 
-  Tollens test: RCHO + 2|Ag(NH;),JOH 
Aldehyde 
——>АСООМН, + 3NH, + H,O + 2Ag 
Silver mirror 
- Fehlings test : АСНО + 2Cu** + 50H- ——> 
Aldehyde Fehling’s solution 
Cu Opt + RCOO + 3H,0 
Red ppt. 
— Benedict's test : RCHO + 2Cu(OH), + NaOH 
— RCOONa + Cu; Ol + 3H;O 
Red ppt. 


N— NH, 


Hydrazone 


-  Schiff's test: 
RCHO + p-Rosaniline hydrochloride ——> 
(Schiff's reagent, colourless) 
Pink colour 
е Tests for ketonic group: 
- Iodoform test: 
RCOCH, + ЗІ, + 4NaOH ——> 3Nal + CHI, 
Yellow ppt. 
+ RCOONa + 3H;O 


- Nitroprusside test : 
RCOR + Sod.nitroprusside solution + NaOH 
— Wine red colour complex 


Carboxylic group (—COOH) 
e Ester test: 


R - COOH + CH,CH,OH е, RCOOCH, CH; 


B ë : H,O 

Carboxylic acid Ethyl alcohol Ethyl carboxylate 
(Ester-truity smell) 

е Sodium bicarbonate test : 


RCOOH + NaHCO , > RCOONa + СОД+ H,O 


Carboxylic acid Effervescence 
Amino group (—NH,, Primary) 
е Carbylamine test : 
RNH, + CHCI; + 3KOH “9 RNC + ЗКСІ + ЗН,О 
Carbylamine 
offensive odour 


Aromatic or aliphatic 1° amines give this test. 


е  Azo-dye test: This test is given by primary aromatic 


amines. 
NH, + HNO, + на->(О)- МЕМСГ + 2H;O 
Nitrous acid i 
Aniline Benzenediazonium 


chloride 


(О) кема + | 


B-Naphthol 


Benzenediazonium 


Orange azo dye 


chloride 
Nitro group (-NO;) 
е Mulliken Barker test : 
RNO, + 4[H] 21 “С, руңон + H,O 


RNHOH + 2[Ag(NH;).]OH —— ВМО + 2H;O 
+ ANH, + 2Agl 


Grey 
black ppt. 
e Ferrous hydroxide test : 
RNO; + 6Fe(OH); + 4H,0 —— RNH; 
Light green 
+ 6Fe(OH)s4 


Brown ppt. 


Preparation of Organic Compounds 


е Acetanilide: It is prepared by acetylation of aniline. 
CH,COOH 


| | 
(O»-NH— C—CH,+CH,COOH 


Acetanilide 
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е p-Nitroacetanilide : 
acetanilide with nitrating mixture. 
NHCOCH; NHCOCH, 


conc. HNO, 
* conc. pen, 


NHCOCH, 


or 


0- oM 


| 


(Міпот) 
mc 
(Major) 
е  Dibenzalacetone Benzaldehyde undergoes 


condensation with acetone in the presence of 


aqueous NaOH to give dibenzalacetone. 
2(O )—CHO + CH;COCH, мон; 


Benzaldehyde Acetone 
(у: = CHCOCH = CH 
Dibenzalacetone 
• Aniline yellow : 
benzendiazonium chloride with шыг ен 


(Gp хет (булн, e 
(OY N- NO NH,« HCl 


e—- yellow 


(v) Peep Into Previous YEARS 


3. Compound A, CsH;i 0, is found to react with NaOl 
(produced by reacting Y with NaOH) and yields a 
A and 


yellow precipitate with characteristic smell. 


Y are respectively 


@) нұс-/ Ñ- сн;-он аш, 
ъё ` G CH4— OH and, 
(c) {_У—сн—сн, апа І, 


ОН 
CH, 


(d) "as OH andl, 


4. Consider the reactions, 


(NEET 2018) 


А Си [Ag(NH4] | 
X ae А Silver mirror 
(C4H&O) 7- тч observed 
"OH, |, 
ү 
NH,NHCONH, 


Identify A, X, Y and Z. 

(a) A-Methoxymethane, X-Ethanol, Y-Ethanoic acid, 
Z-Semicarbazide 

(b) A-Ethanal, X-Ethanol, Y-But- 
Z-Semicarbazone 


2-enal, 
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It is prepared by nitration of 


It is prepared by reaction of 


(c) A-Ethanol, X-Acetaldehyde, Y-Butanone, 
Z-Hydrazone 
(d) A-Methoxymethane, X-Ethanoic acid, 
Y-Acetate ion, Z-Hydrazine (NEET 2017) 
5. Thecorrect statement(s) about the following reaction 
sequence is(are) 


H. 9s „р Сны, 
рее 12) a) н.о" мон? О + К 
(Major) (Minor) 
Маон 
PhCH;Br 


a) Rissteam volatile 
>) О gives dark violet colouration with 1% aqueous 
FeCl, solution 
(c) S givesyellow precipitate with 2, 4- dinitrophenyl- 
hydrazine 
(d) S gives dark violet colouration with 1% aqueous 
FeCl, solution. (TEE Advanced 2016) 


(a 
(b 
6. Positive Tollens test is observed for 


O 
(d) MEN Ph 


(JEE Advanced 2016) 
PRACTICAL PHYSICAL CHEMISTRY 


Preparation of Lyophilic and Lyophobic sols 
Lyophilic sols are prepared by direct mixing of dispersed 
phase with dispersion medium, e.g., starch sol is prepared 
by mixing starch in finely powdered form with boiling 
water. Colloidal solution of egg albumin is prepared 
in cold water because in hot water precipitation of egg 
albumin takes place. Lyophilic sols are quite stable and 
are not affected by presence of any electrolytic impurity. 
Lyophobic sols require special methods of preparation, 
e.g., ferric hydroxide sol and aluminium hydroxide sol 
are prepared by hydrolysis of their respective chlorides 
with boiling water. 
FeCls(aq.) + ЗНО 25 Ее(ОН);) “ЭНС, 44) 
Red ог Brown sol 
А СЪ аа.) + ЗН2О — AMO) 3 (ag) + ЗНС 
Colourless 
Kinetic Study of Reaction of lodide lon with 
Hydrogen Peroxide at Room Temperature 
Hydrogen peroxide oxidises iodide ions to iodine in 
acidic medium. 


slow 


H,O, + 21 + 2H" I, + 2H,0 

The reaction is observed by adding a known volume of 
sodium thiosulphate solution and starch solution to the 
reaction mixture. Iodine liberated from KI reacts with 
sodium thiosulphate solution and is reduced to iodide ions. 


LAO — 4 54 453r 
When thiosulphate ions get completely consumed, liberated 
iodine reacts with starch solution to give blue colour. 

I, + Starch —— Blue complex 
The time elapsed before the appearance of blue colour 
gives an idea about the rate of reaction. 
If we prepare a number of reaction mixtures with 
different concentrations of KI solution, the blue 
colour appears first in reaction mixture with highest 
concentration of KI which indicates that rate of reaction 
is directly proportional to concentration of reactants. 


Enthalpy of Neutralisation of Strong acid 
and Strong base. 


Enthalpy of neutralization of strong acid and strong 
base is measured using simple calorimeter consisting 
of polythene bottle. Known volumes of standard 
solution of an acid and alkali are mixed and change in 
temperature is recorded. 
Now enthalpy of neutralization can be calculated as : 
(W +m) x At x 42 

N x Vimi) 

(W +m) x At 


ог Heat of neutralization = ——— cal 
N x Vi mL) 


Heat of neutralization — 


where, W = water equivalent of calorimeter 

m — mass of mixture of solution after neutralization 
At = change in temperature 

М = normality of acid or base under investigation 

V = volume of acid or base under investigation in mL. 


Variation of Cell Potential in Zn | Zn?* || Си”? | Cu 
with Change in Concentration of Electrolytes 
(CuSO, and ZnSO,) at Room Temperature 


е Reduction potential of an electrode increases with 
increase in concentration of the electrolyte. 
M (aq) + ne —9 Mis) 

e In the zinc-copper electrochemical cell, zinc 
electrode acts as anode while copper electrode acts 
as cathode. 

Есе = Ecathode - Eanode 


increases апа F° decreases. 


О О 

се! cathode x anode Е 

T z г м г id 
Thus, higher conc. of Cu” and lower conc. of Zn 


е г Г 2 ч 2 = 
ions increase the Ez; for Zn | Яп" || Си" | Cu. 


| Increases if 


е The relation between concentration of the eletrolyte 
and the standard electrode potential, is given in the 
form of Nernst equation : 


0.059. [Zn7*] 


Ecel = Ete) -——— log ——— 
n 


[Cut] 


(7) Peep Into Previous YEARS | 


7. The most appropriate method of making egg- 
albumin sol is 

(а) breakan egg carefully and transfer the transparent 
part of the content to 100 mL of 5% w/V saline 
solution and stir well. 

(b) keep the egg in boiling water for 10 minutes. After 
removing the shell, transfer the yellow part of the 
content to 100 mL of 5% w/V saline solution and 
homogenize with a mechanical shaker. 

(с) keep the egg in boiling water for 10 minutes. After 
removing the shell, transfer the white part of the 
content to 100 mL of 5% w/V saline solution and 
homogenize with a mechanical shaker. 

(4) break ап egg carefully and transfer only the 
yellow part of the content to 100 mL of 5% w/V 
saline solution and stir well. 

(JEE Main Online 2016) 


8. Which mixture of the solutions will lead to 
the formation of negatively charged colloidal 
[AgI]I sol? 

(а) 50 mL of 0.1 M AgNO; + 50 mL of 0.1 M KI 

(b) 50 mL of 1 M AgNO; + 50 mL of 1.5 M KI 

(с) 50 mL of 1 M AgNO; + 50 mL of 2 M KI 

(d) 50 mL of 2 М AgNO; + 50 mL of 1.5 M KI 
(NEET 2019) 


(1) Points For Extra SCORING 


> Oxidation of methyl ketones with sodium hypohalite 
gives carboxylic acids with one carbon atom less than 
the corresponding ketones-haloform reaction. 


v 


Acidified potassium dichromate solution is used 
by police to test that a person is drunk or not 
which has inorganic colour. The person is asked to 
breathe into the solution taken in a test tube. If the 
person has consumed alcohol, the orange colour 
will change into green colour due to oxidation 
of alcohol and reduction of acidified potassium 
dichromate to green colour chromium sulphate. 
> Tests for Fe™ and Ее? ions : Ferric salts react 
with potassium ferrocyanide to give blue ppt. 
or colourations due to the formation of ferri- 
ferrocyanide or prussian blue. 
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СОМСЕРТ МАР. 


е Henry’s law: p = Кух (where, Kj, is Henry's law constant.) 


ls Raoult’s law : For a solution of volatile liquids, the | 


vapour pressure of each component of the solution is 


ри =p", x, and py = p”ux; ; where, p^, and р”, are vapour pressures 


| directly proportional to its mole fraction present in solution. | 
[° Daltons law of partial pressure: Pi =P) + p; =X, pi" + x; Py 


of pure components 1 and 2 respectively, at the same temperature. | 


‚ =@-худ°+х,ру =р°+(р;°-р(°)х, k 
Waaa ш ct tir ct sre n — к шын к нын ы €— к u ow 
ЖКК ssh - № 
( е Ideal Solutions : А - B interactions = ^N 
! A- A and B - B interactions ө Ap? 
=: 
| AAmix = ОА nix = Ü q 
. В, 
| eg., dilute solutions, 5 
c 
в балд = 1 ХА = (J 
| benzene + toluene, tanum MEC 
n-hexane + ri-heptane. Mole traction 


ЖЕ 


Non-ideal solutions : 
: е Positive deviation from Raoult's law : A - В interactions << 
A — A and Б- В interactions ; AH mix > 0, А Vmix > 0 (Fig. а). 
j €.4., acetone + ethanol, acetone + CS,, water + methanol. 
| е Negative deviation from Raoult's law : А - B interactions >> 
| A-Aand В - B interactions ; AH mix < 0, A Vmix < 0 (Fig. b). 


eg.) acetone + aniline, НСІ + water, acetic acid + pyridine. 


‘SS ees G uama es eee lp ш amam ош Duo 


| Vapour pressure of solution Vapour pressure of solution 
«РА 
ШЕ ұр 
ш @ 
| Ë = 
и ы ы 
A Me 
E rd = XA - 1 Ха = () 
> 4 = AH - 0 A = 1 
| Mole fraction — 
= Ар Хр 
| (Fig. п) (Fig. b) 
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Colligative Properties 


* * 


= Relative Lowering of Vapour Pressure : 
Р-Р ШЕСІ 5 Wy Mi (for dilute solutions, n; << nj) 
Pi : mtm, n Мухи 


Elevation in boiling point : 41, = !,— /; 

| W- x 1000 

Al, «mor AT, = Кум — K,| —————— 
M, хи’ (т g) 


Depression in freezing point: ^], = — 1; 


" ys f w,x1000 
Al; m or АТ;= К/т- К, — 
| y "LM, xw (in g) 


пшн m — н -— € —— s uwa € —— € — € — 
м ш — € m ш m s sa m mw 


e Osmotic pressure: x = CRI =(n,/V)RI, 
„ TV = wm RI! M, or M,=wRIImV { 


[° vamt Hoff Factor : It is defined as the ratio of the experimental) 
value of the colligative property to the calculated value of the : 
| colligative property. 

| е ШІ> 1, solute undergoes dissociation in the solution and if t < 1, | 
| solute undergoes association in the solution. - 


rem 


О dissociation | — Шт — 1; л. аң, = (1 — Dn/n-1 
ы * 


SURE 
(SOLUTIONS, ELE 


Electrochemistry 


е Nernst equation : For a reaction, М" ag) кпе —> Мү 
2.303R1 1 ; p" 20AN l 
Елз-Ем----іор---: Реп 7 Ecell — log == 
E [Mca] " (Маш! 
e Relation between cell potential and Gibbs energy change : 


* 


==  —  — ы —  — ы — ы — = s 
LI 
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Electrochemical Cell H 
Туре | Energychange |Апойе | Cathode 


Electrolytic cell Electrical energy 
Chemical energy 
Galvanic (voltaic) cell 


Chemical energy 


Electrical energy 


EMF of cell : Ега = Fright - Eje = Etathode - Fanode 


AG? = -n HE". ; AG? = -2.303 RT log К, 


a La ш ошщшшшшш ош umama ош ошшшшшшш eee ош шашатын? 
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k 


Ón “—@CVh@la = m 


Conductance 
| 


| 1000 
Formula | К = © ES 


u = Kx—— n. -кх-- 
й Normality Molarity 


\ 
1000 | 
) 


ж 
— 


Variation of conductivity with concentration 
Conductivity 


Molar conductivity 
CH,COOH [A =A, -A JC] 


FH 


Debye-Huckel 
KC] Onsager equation 


Equivalent conductivity 


k шошшшшшшш ош umamamam Z ошшшшшшш шошшшшшшш шошшшшшшш ош ee 
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| е Kohlrausch’s law: For ап electrolyte, А,В, | 
: Ат = XAG + уй or Az, = Ag + À 
| е Degree of dissociation (a) = A‘, / A,, | 
| e Faraday’s first law of electrolysis : w = (J | 
| Ед. wt. of substance I 
NES у, a | 
e 96500 ; 
| е Faraday’s second law of electrolysis: w/w; = E, fE. | 
(lll 
w 
————————————————————— 


i 
| 
| 
| 
| 


а Cells and their reactions: 


Anode Reaction 

Zn, — Zna) + 2e 

Eni) + ZO (gy) > ZnO,, + HO + 2e 
Phi + SOf tag] > PbSOqu + 2e 

Cd, + 2ОН ш) > Са(ОН), + 2e 


лер Cadmium cell 


Fuel cell 2Hy J + 40H а, ] — 4Н,Ог + 4е 


eo o ooa a aaa o o o p eee 


: SH OT TOPICS OF PHYSICAL CHEMISTRY 
CTROCHEMISTRY, CHEMICAL KINETICS AND SURFACE CHEMISTRY) 


Chemical Kinetics 


| Rate law, integrated rate law, half-life, units of rate constant and graph 
for the reactions of different orders : 


| 
[o РТ Jiane Al 
ШЕН РТ ОИ РУО 

| 


ЕНЕР. 
ы m Blot Al ol Al 


Rate = k[A] [В] 


ТА}, 181 [Alp BI 


2 

2 
Order 

ü 

2 

2 


E ty)» = 0.693/k 


Units of rate 


| 
| 
| 
| 
i 
| 
| 
| 
| 
constant ЕЁ 
| 
| 
| 
| 
і 
| 
| 
| 


mol L 


-1 p! 
Е 


(mol Ls! 


t; = ИК [А] 


n-1 
2 =] 
Hi | En w ДЕ CUN ЕГЕН 


е Relationships between time periods for different fractions of 
reaction of first order to complete : 


Іі Or [754 = 26 67.54 = З— у» fus тз = 417, 
Ios yo, = ЭЙ r> Ауы = 1011; 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


* * 
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log = log А – — 


s s [s s 
2.303 КІ д. 


е Collision theory: К = Ре ВКТ where, P = orientation factor or 
probability factor. Z = collision frequency. 
e Rate of radioactive disintegration/Decay : It follows first order 


| 

| 

| 

| 

kinetics. | 
- | 

| 


ba 
ae) 
I 
жт] 
ba 
ыз 
ы 
m 


Disintegration constant (К) = = g 
N t их 


(Ny = initial no. of atoms, № = atoms present at time f, а = initial 
amount, x = amount disintegrated in time f). 
Half-life (t2) = 0.693/k and average life (т) = ШК = f,,,/0.693. 
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Cathode Reaction 


MnQ),,, + NH jag) ЕЕ > MnO(OH);,) + МН 
HgO ts} + HOn +2e — Hg, | + 2ОН 


[ ay] 


| +2е — PbSO44, + 29,0 


ш шын E —— EG и ee 


PbO.) 550471, 
М1О,,)--2Н,0()--2е — МОН), + 20H, 


ug 


209(9) + 2Hj;0(p + 46 —> 40H (д 
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е Adsorption: Theaccumulation of molecular species at the surface 
rather than in the bulk of a solid or liquid. 


e Physisorption: Molecules are held by weak van der Waals’ forces. 
Low heat of adsorption and non-specific. Decreases with increase 
in temperature. Forms multimolecular layer and is reversible. 

е Chemisorption : Molecules are held by strong chemical bonds. 
High heat of adsorption and specific. Increases with increase in 
temperature. Forms unimolecular layer and is irreversible. 

e Positive adsorption : Concentration of the adsorbate is more on 
the surface of the adsorbent than in the bulk. 


the bulk after adsorption. 

s Freundlich adsorption isotherm : 
For low pressure, Х/т œ p 

For high pressure, Х/т œ p" 

For intermediate pressures, 

хіт oc p." (n > 1] 


log — =log Ip log p 
т n 


saturation 
pressure, р, 


Pressure 


s Langmuir adsorption isotherm : 
x K'P 


т 1+KP 


лл М aa s wama maa m a m was wam s ww 


| 
| 
| 
| 
| 
| 
Negative adsorption : Concentration of the adsorbate increases in | 
| 
| 
| 
| 
| 
| 


нн Шо ama Oe Д Шо “zz Шо шының, 
ж т 


{ e Catalysis : The phenomenon of enhancing the rate of a chemical | 
i reaction by using a catalyst. i 
| e Selectivity : Ability of a catalyst to direct the reaction to yield a | 
| particular product. 
| е Activity : Capacity to increase the speed of the chemical reaction. | 


О ma... жақан ар атака ада ақа 
е Colloids : A heterogeneous system in which particle size is between 
1 and 1000 nm. 
Based on physical state of dispersed phase and dispersion medium : 
е Sols: Solids in liquids e.g, paints + Gels: Liquidsin solids e.g., cheese 
е Emulsions : Liquids in liquids. 
— Oil in water type emulsions e.g, milk. 
— Water in oil type emulsions e.g., butter. 
Based on nature of interaction between dispersed phase and 
dispersion medium : 


e Lyophilic colloids : Liquid-loving, directly formed, reversible in 


readily coagulated, irreversible, not stable, and need stabilising 
agents for their preservation. 

Based on type of particles of the dispersed phase : 

е Multimolecular colloids : Formed by aggregation of a large number 
of atoms or molecules (diameter < 1 nm) held by weak van der Waals’ 
forces. 

е Macromolecular colloids : Formed by molecules of large size. 

e Associated colloids : Formed by substances which at low 

concentrations behave as normal strong electrolytes, but at higher 

concentrations exhibit colloidal behaviour due to the formation of 


| | 
x | 
| | 
| | 
" и 
| | 
| | 
| nature, quite stable, cannot be easily coagulated. | 
' е  Lyophobic colloids : Liquid-hating, prepared by special methods, | 
| | 
x | 
x | 
| | 
x | 
x | 
| J 


aggregates (called micelles). 
——— ——"— п uzzzE z Umm PED" 
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Answer Key For Peep Into Previous Years 
(c) 2. (d) 3. (c) 
(a) 8 (b) 


For the identification of D- naphthol using dye test, 
it 1s necessary to use 

(a) dichloromethane solution of D-naphthol 

(b) acidic solution of B-naphthol 

(c) neutral solution of D-naphthol 

(d) alkaline solution of D-naphthol. 


Sodium nitroprusside when added to an alkaline 
solution of sulphide ions produces a colouration 
which is 


(a) red (b) blue (d) purple. 


Phenol can be distinguished from ethyl alcohol by 
all reagents except 
(a NaOH (b) FeCl; (с) Br,/H,O (d) Na 


The basic principle of Cottrell’s precipitator is 
(a) neutralisation of charge on colloidal particles 
(b) scattering of light 

(c) Le-Chatelier's principle 

(d) peptization. 


(c) brown 


A substance on treatment with dil. 
a colourless gas which produces 
L  turbidity with baryta water and 

IL turns acidified dichromate solution green. 
The reaction involved indicate the presence of 
(a) со? (b) S^ (c) SOS (d) ХО. 


Mercurous i ion is represented as 
(а) На; (b) Нұ 
(с) Hg + Hg^ (d) іне” 


Silver obtained from argentiferrous lead containing 
lead impurity is purified by 

(a) distillation (b) froth floatation 

(c) cupellation (d) treatment of KCN. 


Н,5О, liberates 


The reddish-brown coloured gas formed when 
nitric oxide is oxidised by air is 

(а) №05 (b) №0. (c) NO; (4) №0; 
Gradually AgNO, is added to an aqueous КС] 
solution and the conductivity of the solution 


was measured. Which of the following plots of 


conductance (A) versus volume of AgNO; is correct? 
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10. 


11. 


12. 


13. 


14. 


(b, c) 6. (a,b,c) ! 


V^ ЖА “т 4 
Volume Еи Шы bun 


(P) 


(a) P (b) ^ (d) S | 


An organic compound is treated with NaNO; and 
dil. НСІ at 0°С. The resulting solution is added to 
an alkaline solution of D-naphthol, a brilliant red 
dye is produced. It shows that organic compound 
must contain 

(а) - NO; group 
(c) - CONH, group 
When H,S gas is passed into а mixture of Мп“, 
МГ +, Cu^* and Hg^* ions in an acidified aqueous 
solution, then precipitates formed will be 

(a) Са5 and HgS (b) MnS and Cus 

(c) MnS and NiS (d) NiS and HgS. 


(c) 2 


(b) aromatic - NH; group 
(d) aliphatic - NH; group. 


Which of the following is soluble 
ammonium sulphide? 


in yellow 


(a) CuS (b) CdS (c) SnS (d) PbS 
Acetaldehyde and benzaldehyde can be differentiated 
by 

(a) F hling test (b) Iodoform test 


(d) both (a) and (b). 


The correct statement regarding the following 
energy diagrams is 


(c) Tol ens reagent 


Reactant 


Reactant Product 


Product 


Reaction N --> 


Reaction М --> 
reaction М is faster and less exothermic than 
reaction N 
reaction М is slower and less exothermic than 
reaction N 


(b) 


(с) reaction М is faster and more exothermic than 
reaction N 

(d) reaction M is slower and more exothermic than 
reaction М. 


15. When excess of dilute NH,OH is added to ап 
aqueous solution of copper sulphate, an intense blue 
colour is obtained. This is due to the presence of 
(a) CuSO, (b) Cu(OH); 

(с) [Cu(NH3)4]* (d) (NH4),S0, 


16. CHOSE HER and CH3(CH35); CHOH can be 


OH 
best distinguished by 


(a) Lucas test 
(c) Victor-Meyers test 


(b) iodoform test 

(d) all of these. 

17. When neutral solution of FeCl, is added to acetate 
ion solution then which colour solution is formed? 
(a) Blue (b) Green 
(c) Blood red (d) Colourless 


18. On addition of 1 mL solution of 1096 NaCl to 10 mL 
gold solution in the presence of 0.025 g of starch, 
the coagulation is prevented because starch has the 
gold number equal to 
(a) 25 (b) 0.025 (с) 0.25 (d) 2.5 


19. Aniline and cyclohexylamine can be ditferentiable by 
(a) Hinsberg test (b) iso-cyanide test 
(c) NaNO;, HCl then B-naphthol 
(d) NaOH. 


20. A gas X is passed through the water to form a 
saturated solution. The aqueous solution on 
treatment with silver nitrate to gives a white 
precipitate. The saturated aqueous solution also 
dissolves magnesium ribbon with evolution of 
colourless gas Y. Identify X and Y. 

(a) Х- CO, Y- CL (b X = CL, Y = СО, 
(c) X = Cl, Y = H; (а) X = H3, Y= Cl 
1. (4) 
2. (d): Ма>5 + Na;[Fe(CN)5(NO)|] — > 


Sodium nitroprusside 


Na,[Fe(CN);(NOS)] 
Sodium thionitroprusside 
3. (d) 4. (a) 


Na SO, + H50 + 80,7 
Ва(ОН); + SO — Ба5О; + H0O 
(Baryta water) (Turbidity) 


Green 


6. (a) 7. (с) 
8. (c): ZNO + O, — 2NO, 

9. (d): AgNO, + КСІ---> AgCl + KNO, 

i.e, Ав +K* + Cl + NO; —> КМО; + AgCl 

In the early stages of this titration, with the addition 
of silver nitrate, the conductance does not change very 
much because the Cl ions are replaced by ХО; ions 
and both have almost same 
ionic conductances. After the 
end point is reached, the excess 
of the added (т.е., addition of 
volume of reagent) salt causes a 
sharp increase in conductance. 


10. (b): 


Conductivity 


Volume 


HO 
HO 


Жа 
Cia HIS Qe DS 
Diazonium @ Red dye < 


Е B-Naphthol 
11. (a) 
12. (с): SnS + (МН,),5, — (NH ,4);5n5, 
(Soluble) 
13. (d) 
14. (с): 


Reaction M — Reaction № Э 


E, < E; so, reaction M is faster. 
AH, > АН, ; so, reaction M is more exothermic. 
15. (с): CuSO, +АМН.ОН— > [Cu(NH4)4]* 
Intense blue colour 
16. (d) 
17. (с): 3CH4COONa + FeCl, — 
Fe(CH3COO), + 3NaCl 
Ferric acetate 
(Blood red colour) 
18. (a) 19. (c) 
20. (с): Because a saturated solution of (X) gives white 
ppt. with AgNO; solution, so X may be Сіз. 
Cl, + HO — НСІ + HClO 
X 
НСІ + AgNO;——> AgCl J + HNO; 
(White ppt.) 
2HCl + Mg —> MgCl, + H;T 
у 


X is Cl, and Y is Н. 
%Ф 
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Exam on 
7th March 
2020 


Practice questions for CBSE Exams as per the latest pattern 
and marking scheme issued by CBSE for the academic session 2019-20. 


P га СІ Г се Ра ре 4 2020 Time Allowed : 3 hours 


Maximum Marks : 70 
GENERAL INSTRUCTIONS 

(i) АШ questions are compulsory. 

(ii) Section А: Оло. 1 to 20 are very short answer questions (objective type) and carry 1 mark each. 

(iii) Section B: Q.no. 21 to 27 are short answer questions and carry 2 marks each. 

(iv) Section C: Q.no. 28 to 34 are long answer questions and carry 3 marks each. 


(v) Section D: Q.no. 35 to 37 are also long answer questions and carry 5 marks each. 


(vi) There is no overall choice. However an internal choice has been provided in two questions of two marks, two questions 
of three marks and all the three questions of five marks weightage. You have to attempt onlv one of the choices in such 


questions. 


(vii) Use log tables if necessary, use of calculators is not allowed. 


бло зестомА Questo 6t0 10 are one word answers: 


Read the given passage and answer the questions 6. Based on molecular forces what type of polymer is 


1 to 5 that follow : neoprene? 

In a coordination compound, the central metal atom 7. Name the type of potential difference produced 

or ion and the ligands that are directly attached to it between the fixed charge layer and diffused layer 

form coordination sphere and the ions present outside т Вои charge around the colloidal 
articles. 


the coordination sphere form ionisation sphere. When 
| Т е L E ь ша E = L ^" = ? 

š . = р : : | J Л : 

a coordination compound CoCl,-6NH, is mixed with What is the unit of ebulioscopic constant 


AgNO,, 3 moles of AgCl are precipitated per mole of 9. What is the IUPAC name of the following compound? 


the compound. НС = С--СН,ОН 
" ` Th. = J: г - zi Р : 
1. Whatis the structural formula of the complex? HS hat compound is formed when alkyl benzene is 
| | oxidised by alkaline КМпО,? 
2. Write down the IUPAC name of the complex. . . | 
Questions 11 to 15 аге multiple choice questions : 
3. What is the hybridisation of the central metal atom 


11. Which one of the following does not involve 
coagulation? 

4, What will be the shape of the complex? (a) Clotting of blood by the use of ferric chloride 

(b) Formation of delta region 


in the complex? 


5. Is it diamagnetic or paramagnetic? 
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12. 


14. 


(с) Treatment of drinking water by potash alum 
(d) Peptization 


The bakelite is prepared by the reaction between 
(a) phenol and formaldehyde 

(b) tetramethylene glycol and adipic acid 

(c) urea and formaldehyde 

(d) ethylene glycol and phthalic acid. 


. Saturated solution of KNO, is used to make ‘salt 


bridge’ because 

(a) velocity of K* is greater than that of NO; 

(b) velocity of NO; is greater than that of К+ 

(с) velocities of both K* and МО; are nearly the same 
(d) KNO, is highly soluble in water. 


The shape and hybridisation of some xenon 
oxyfluorides are given below. Choose the wrong set. 
(а) XeOF, - T-Shape-sp*d 

(b) ХеОЕ, – Square pyramidal-sp?d^ 

(c) XeO,F, - Distored trigonal bipyramidal-sp?d 
(d) ХеО,Е, - Octahedral-sp?d 


. In the following reaction, 


1. Mg, Ether 


C; H5CH,Br — e X, the product ‘X’ is 


Ge l 


(а) C;H.CH,OCH, C.H, 
(b) С.Н;СН,ОН 

(c) C;H;CH, 

(d) C,H;CH,CH,C,H, 


Questions 16 to 20: 


(a) 


(b) 


17. 


18. 


Both assertion and reason are correct statements, 
and reason is the correct explanation of the assertion. 
Both assertion and reason are correct statements but 
reason is not the correct explanation of the assertion. 


| Assertion is correct, but reason is wrong statement. 


Assertion is wrong, but reason is correct statement. 


. Assertion : Coagulation power of АІ? is more than 


Ма”. 

Reason : Greater the valency of the flocculating ion 
added, greater is its power to cause precipitation 
(Hardy-Schulze rule). 


Assertion : Sulphide ores are concentrated by 
troth-floatation method. 
Cresol stabilise the froth in froth- 


floatation method. 


Reason 


Assertion : Direct attachment of groups such as 
phenyl or vinyl to the carboxylic acid, increases the 
acidity of the carboxylic acid. 

Reason : Resonance effect always increases the 
acidity of carboxylic acids. 


19. 


20. 


Assertion : Haloalkanes show H-bonding. 
Reason: Haloalkanes are insoluble in water. 


Assertion: The reaction, 


41 н" | M 
СуН,О,%Н;0 777? СНО + СН, 


Cane sugar Glucose Fructose 
is a first order reaction. 
Reason : Change in concentration of H,O is 


negligible. 


| SECTION-B | 


21. 


22. 


24. 


25. 


26. 


27. 


The molar conductivity of acetic acid solution at 
infinite dilution is 390.7 Q^! cm? mol". Calculate 
the molar conductivity of 0.01 M acetic acid 
solution, given that the dissociation constant of 
acetic acid is 1.8 x 107°. 

OR 
How much electricity in terms of Faradays is 
required to produce 20 g of calcium from molten 
CaCl? 
The rate constant for an isomerisation reaction, 
А — B is 4.5 x 107 min 1. If the concentration 
of A is 1 M, calculate the rate of reaction after 1 h. 


. tert-Butylbromide reacts with aqueous NaOH by 


Syl mechanism while n-butyl bromide reacts by 
5,:2 mechanism. Why? 

OR 
Give the uses of (i) freon-12, (ii) DDT (iii) carbon 
tetrachloride and (iv) iodoform. 
Give an example of a fuel cell and write the cathode 
and anode reactions for it. 


The extraction of gold by leaching with NaCN 
involves both oxidation and reduction reactions. 
Justify it by giving chemical equations. 


Which one is more acidic? Explain. 


+ + 


(i) Draw the structure of XeF,. 
(ii) Complete the following equation : 
XeF, + O,F, — 


28. 


How аге the following conversions carried out? 
(i) Benzyl chloride to benzyl alcohol 

(ii) Ethyl magnesium chloride to propan-1-ol 
(iii) Propene to propan-2-ol. 


CHEMISTRY TODAY | March ‘20 


@ 


29. 


ue) 
ue 


@ 


OR 
An organic compound (A) reacts with PCI. to 
produce another compound (B). (B) reacts with 
magnesium metal in presence of ether to produce 
a Grignard reagent (C). (C) reacts with ethanal and 
the product is hydrolysed to produce propan-2-ol. 
Identity (A), (B) and (C), explain the reactions. 
(a) Give reasons : 
(i) Hydrogen fluoride is a weaker acid than 
hydrogen chloride in aqueous solution. 
(ii) Bleaching of flowers by Cl, is permanent while 
that of SO, is temporary? 
(b) Draw the structure of Н,5,О-. 


. (à) The rate of a chemical reaction doubles for an 


increase of 10 K in absolute temperature from 
298 К. Calculate Е. 

(1) Reactions having molecularity greater than 
three are not observed. Explain. 


. (i) What changes occur in the nature of egg 


proteins on boiling? 
(ii) Define enzymes? What is the most important 
reason for their specific action? 


. What are antihistamines? Give two examples. 


Explain how do they act on the human body. 


. Two students use same stock solution of ZnSO, 


and CuSO,. The e.m.f. of one cell is 0.03 V higher 
than the other. The concentration of CuSO, in the 
cell with higher e.m.f. value is 0.5 M. Find out the 


concentration of CuSO, in the other cell. 
(2.303 RT/F = 0.06) 


. Give reasons: 


(i) Amines are less acidic than alcohols of 
comparable molecular masses. 

(ii) Primary amines have higher boiling point than 
tertiary amines. 

(iii) Aryl diazonium salts are stable for a short time 
in solution at low temperature. 


OR 
Write the structures of compounds A, B and C in 
the following reactions : 
МН./А Вг, КОН, 42 
(i) CH,—COOH —3— A ———* В 
CHCI, + alc. KOH 


NaNO;/Cu Fe/HCl 


(ii) СНМВЕ; A B 


CH;COCl/pyridine 
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36. 


37. 


(i) What is vant Hoff factor? What possible value 

can it have if the solute molecules undergo 

(a) dissociation (b) association? 
(ii) Determine the osmotic pressure of a solution 
prepared by dissolving 2.5 x 1077 g of K,SO, 
in 2 L of water at 25°C, assuming that it is 
completely dissociated. 
(В = 0.0821 L atm K^! molt, molar mass of 
K,SO, = 174 g mol!) 

ОК 

What happens when red blood corpuscles 
(RBC) are placed in 
(а) 0.5% NaCl solution (b) 1% NaCl solution? 
Heptane and octane form ideal solution. At 
373 K, the vapour pressure of the two liquid 
components are 105.2 kPa and 46.8 kPa 
respectively. What will be the vapour pressure 
of a mixture of 26.0 g of heptane and 35.0 g of 
octane? 


(i) 


(ii) 


An organic compound (A) of molecular weight 
140.5 has 68.3296 carbon, 6.496 hydrogen and 
25.2696 chlorine. Hydrolysis of (A) with dilute 
acid gives compound (B) C,H,,O. Compound 
(B) can be oxidised under mild conditions to form 
compound (С), C,H,O. Compound (C) forms а 
phenylhydrazone (D) with phenylhydrazine and gives 
positive iodoform test. Deduce the structures of (A) to 
(D) with proper reasoning. 


OR 
Account for the following : 
(i) Aromatic carboxylic acids do not undergo 
Friedel- Crafts reaction. 
(ii) pK, value of 4-nitrobenzoic acid is lower than 
that of benzoic acid. 
(iii) Write the reactions involved in the following: 
(a) Hell— Volhard —Zelinsky reaction 
(b) Decarboxylation reaction 
(iv) Give simple chemical test to distinguish 
between the following pair of compounds: 
Benzoic acid and phenol 
A blackish brown coloured solid ‘A’ when fused 
with alkali metal hydroxides in presence of air, 
produces a dark green coloured compound 
В’ which on electrolytic oxidation in alkaline 
medium gives a dark purple coloured 
compound °C’. Identify A, B and C and write 
the reactions involved. 


(i) 


(ii) What happens when an acidic solution of the 
green compound (В) is allowed to stand for 
some time? Give the equation involved. What 
is this type of reaction called? 

OR 

(i) Account for the following : 

(a) The enthalpies of atomisation of the 
transition metals are high. 

(b) Silver bromide is used in photography. 

(c) Cobalt(II) is stable in aqueous solution but 
in the presence of strong ligands, it is easily 
oxidised. 

(b) When the ore of haematite is burnt in air 
with coke around 2000 °C along with lime, 
the process not only produces steel but also a 
silicate slag that is useful in making building 
materials such as cement. Discuss the same and 
show through balanced chemical equations. 


SOLUTIONS 


1. Structural formula : [Co(NH,),]Cl, 
2. Hexaamminecobalt(III) chloride 

3. Фр‘ hybridisation 

4. Octahedral 5. Diamagnetic 
6. Elastomer 7. Zeta-potential 
8. K kg mol" 9. Prop-2-yn-1-ol 


10. Benzoic acid 

1l. (d): Peptization is a process in which freshly 
formed precipitate converted to colloidal sol by adding 
suitable electrolyte (peptizing agent). 


12. (a) 13. (c) 14. (d) 
Mg, Ether 


15. (c) : C,H.CH,Br —— — —? C,H.CH,MgBr 


(во 


Br 
C.H,CH, + МЕ 

227% М 

(Х) ОН 
16. (а) 
17. (b) : Sulphide ores are wetted by ой thus become 
lighter and rise to the surface along with froth while 
impurities are wetted by water become heavier and 
settle down. 
18. (c) : This is due to greater electronegativity of 
sp*-hybridised carbon to which carboxyl carbon is 
attached. 


19. (4) 20. (а) 


21. СН.СООН <= CH,COO- + Ht 


C(1 - a) Са Се 
К. AS 
К. = Co? or a= Mb. m 
| C Am 
A5 [1.8107 | | 
=f —— -418x10 * = 4243 х 10-2 
390.7 0.01 


ог Аб = 16.57 Q ! ст? mol! 

OR 
Refer to answer 75, Page no. 40 (MTG CBSE Champion 
Chemistry Class 12). 


22. Rate constant іп min"! shows that it is a reaction of 


15 order. Hence, k = 2.203 log lAl 
[A] 
2.303 1 
ог 45x 10? min! = ——— log — 


60min |А) 
ог log[A] 2 -0.1172 or [А] = Antilog(-0.1172) 
[A] = 0.7635 mol L `! 
This is the concentration after 1 h. 
Rate (after 1 h) = k [A] 2 4.5 x 10? x 0.7635 mol L! min ! 


= 3.44 x 107? mol L^! шіп”. 
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23. tert-Butyl bromide reacts Бу 5,1 mechanism 
because due to steric hindrance, NaOH molecule cannot 
get attached to it and the carbocation produced in case 
of tertiary halide is more stable due to hyperconjugation 
hence, tert-butyl bromide reacts with NaOH by 5,4 
mechanism while n-butyl bromide being primary 
halide undergoes 5,2 reaction. 
OR 

(i) CCI,F, (Freon-12) is used in aerosol propellants, 
refrigerator and air conditioning. 
(ii) DDT is used asan insecticide mainly againstmosquitoes. 
(iii) ССІ, is used as a solvent, fire extinguisher and 
degreasing agent. 
(iv) CHI, is used as an antiseptic. 
24. Refer to answers 93 and 97, Page no. 42 (MTG CBSE 
Champion Chemistry Class 12). 
25. During the leaching process, Au is first oxidised 
to Ап” by O, of the air which then combines with 
CN- ions to form the soluble complex, sodium 
dicyanidoaurate(I). 

4Au,, + 8NaCN 


Gold (Impure) 


(aq. ) 2g) 


Аха АСЫ), (аа) 
Sod. dicyanidoaurate(I) 
(Soluble complex) 

Gold is then extracted from this complex, by displacement 
method (reduction) using a more electropositive metal 

i.e. Zn. In this reaction, Zn acts as a reducing agent. 
2Na|[Au(CN), „у + Zn --> 2А + Na,|Zn(CN),] 

Gold Sod. 

tetracyanidozincate(II) 


+ 4МаОН (и) 


(ай.) (aq.) 


26. Due to powerful -І-еНесі of the F-atom, it 


withdraws electrons from the NH, group. Ав a result, 
electron density in the N—H bond of p-fluoroanilinium 
ion decreases and hence release of a proton from 
p-fluoroanilium ion is much more easier than from 
anilinium ion. Therefore, p-fluoroanilinium ion is more 
acidic than anilinium ion. 

27. (i) Refer to answers 111, Page no. 111 (MTG CBSE 
Champion Chemistry Class 12). 

(п) Refer to answer 112 Page no. 111 (МТС CBSE 
Champion Chemistry Class 12). 

28. (i) Refer to answer 43 (ii), Page no. 185 (MTG 
CBSE Champion Chemistry Class 12). 

(ii) Refer to answer 68 (ii), Page no. 187 (MTG CBSE 
Champion Chemistry Class 12). 

(iii) Refer to answer 43 (i), Page no. 185 (MTG CBSE 
Champion Chemistry Class 12). 
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OR 
Since, prop-2-ol is obtained by the action of a Grignard 
reagent (C) on ethanal followed by hydrolysis, therefore, 
Grignard reagent (C) must be CH,MgCl. 


ФМвВт 
CH,MgCl + CH,CHO —9 |СН,-СН-<Н; 
Methyl mag nesium Ethanal 
chloride 
ФН 
H'/H4O | 
— 2.5 CH,—CH—CH, 


Propan-2-ol 
since, CH,MgCl is obtained by the action of Mg metal 
on compound (B), therefore, (B) must be methyl 
chloride, CHCl. 


CH Cl Ether 
A14... 


+ Mg — > СН.МЦ 
Methyl chloride (B) Methylmagnesium chloride (C) 
Since, CH,Cl is formed by the action of PCl. on 
compound (A), therefore, compound (А) must be 
methanol, CH ,OH. 

СН.ОН + РС. —— CH,Cl + POCI, + HCl 
Methanol (А) Methyl chloride (В) 
29. (a) (i) Because of smaller size of F as compared 
to Cl, the bond dissociation energy of H—F bond is 
much higher than that of Н--СІ bond. As a result, in 
aqueous solution, Н--СІ bond can break more easily to 
form H* ion than H—F bond. Thus, hydrogen fluoride 
is a weaker acid than hydrogen chloride in aqueous 
solution. 
(ii) Refer to answer 78, Page no. 110 (MTG CBSE 
Champion Chemistry Class 12). 
(b) Refer to answer 36, Page no. 108 (MTG CBSE 
Champion Chemistry Class 12). 
30. (i) Given: T, 298 К, T, = 308 КЕ = ?, К =k 
(say) then К, = 2k 


k. E 
Using Arrhenius equation, log— = a 1 = d 
К, 2303R| T; Т, 
2 E, 1 1 
ог log- = ——————|——-— 
1 2.303x8.314|298 308 


10 
0.3010 2 —————— —| —____ 
2.303 x 8.314] 298 x 308 


0.3010 x 2.303 x 8.314 x 298 x 308 
= 
10 
(ii) The probability that more than three molecules сап 
collide and react simultaneously is very small. Hence, 
the molecularity greater than three is not observed. 


= 52.897 К] mol! 


31. (i) On boiling, the globular proteins present in 
the egg undergo coagulation to form fibrous proteins. 


Ав а result, proteins lose their biological activity апа 
thus get denatured. Chemically, during denaturation, 
the secondary and tertiary structures of proteins are 
destroyed but primary structure remains intact. 

(ii) Enzymes are biological catalysts. Chemically, they 
are globular (water soluble) proteins which have high 
molecular mass ranging from 15,000 to 1,000,000 ¢ mol !. 
They are highly specific. This specificity is due to the 
presence of active sites of definite size and shape on their 
surfaces so that only specific substrates can fit into them. 


32. The hypersensitivity of some persons towards 
certain drugs (penicillin, sulpha drugs), dust, pollen 
grains, etc. is called allergy. Allergy is caused by 
release of a substance called histamine in the body. 
Antihistamines are drugs which either reduce or inhibit 
the action of histamine in the body thereby preventing 
allergy. Two important antihistamine ог anti- 
allergic drugs are brompheniramine and terfenadine. 
Histamines interact with the binding sites of receptor 
in the body to produce allergy. Antihistamines compete 
with histamines for these binding sites of receptor and 
thus, do not allow histamine to produce allergy. Thus, 
antihistamines are drugs which interfere with the 
natural action of histamine by competing for histamine 
binding sites of receptor. 

33. The two cells may be represented as : 

Zn | Zn** (conc. = С) || Си? (C, =?) | Cu; EMF = E, 
Zn | Zn** (conc. = C) || Си? (0.5 М) | Cu; EMF = E, 
The cell reaction is Zn + Cu^* — Zn^* + Cu | 


= 2.303RT С 
Е -Е?- log — 
2.303 RT Ë 
E, = Е°——————1оң-—- 
Ë 2F 0.5 
2.303 RT | 
Е,-Е------ Ве =0.03 V 
š 2F С 5 
0.06 5 0.5 
—— log — =0.03 or log — =1 
0.5 0.5 


— -10 or C, ie., [Си ]= — =0.05 M 

С 10 

34. (i) Loss of aproton from ап amine gives АМН ion 
while loss of a proton from alcohol gives КО” ion as 
shown below : 

R—NH,—>R—NH +H“ 
R—O—H —9 R—O «H* 

As О 18 more electronegative Шап М, ВО” can 
accommodate the negative charge more easily than 


the ЁМҤ can. As, ВО” is more stable than ВМН`, the 
former is formed more. As a result, amines are less 
acidic than alcohols. 
(ii) In 1° amines, there is strong H-bonding that binds 
the amine molecules together. Whereas in 3° amine due 
to absence of H on N-atom prevents hydrogen bonding 
completely. This is why 1° amines have higher boiling 
point than 3° amines. 
(iii)The stability of aryl diazonium salts is due to 
resonance stabilisation. 

OR 
(i) Refer to answer 68 (ii), Page no. 231 (MTG CBSE 
Champion Chemistry Class 12). 
(ii) Refer to answer 83 (b), Page по. 233 (MTG CBSE 
Champion Chemistry Class 12). 
35. (i) Refer to answer 83 and 85, Page по. 20 (MTG 
CBSE Champion Chemistry Class 12). 
(ii) Refer to answer 94, Page no. 21 (MTG CBSE 
Champion Chemistry Class 12). 

OR 
(i) (a) The cells will swell or even brust due to 
haemolysis because 0.5% NaCl solution is hypotonic 
и. КЕ salt concentration in blood plasma. 
(b) The cells will shrink due to plasmolysis, because 1% 
solution of NaCl is hypertonic w.r.f. salt concentration 
in blood plasma. 
(ii) Molar mass of heptane (C-H) = 100 g mol 
Molar mass of octane (C,H,,) = 114g mol! 


1 


| : 26.0 g | 
Number of moles of heptane = ——~—_* = 0.26 mol 
100g mol ' 
р | 35.0 
Numberof moles of octane = — — — 0.31 mol 
114 g mol 
0.26 | 
x (heptane) = —————— = 0.456 
0.26 + 0.31 


x (octane) = 1- 0.456 = 0.544 

p(heptane) = 0.456 x 105.2 kPa = 47.97 kPa 

p(octane) = 0.544 x 46.8 kPa = 25.46 kPa 

Py otal = 47.97 + 25.46 = 73.43 kPa 

36. 
Element 


Percentage Relative 


of atoms 


Simplest 
ratio 


number ratio 


Therefore, empirical formula of compound (A) = CHCl 
Empirical weight = 12 x 8 + 1 x 9 + 35.5 = 140.5 
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55, 


Molecular weight (given) = 140.5 
As empirical formula weight and molecular weight are 
same, 

Molecular formula = CHCl 
Since (C) reacts with phenylhydrazine, therefore, it is a 
carbonyl compound. Since (C) gives positive iodoform 
test, it has —COCH, group. Thus, the probable 
structures of A, В, С and reactions are 


CHCICH, CHOHCH, 
Hydrolysis 
Ht 
1-Chloro-1-phenylethane 1-Phenylethanol 
CHCl НС 
(А) 
_ СОСН, 
- Oxidation 
Acetophenone 
CsH;O 
(С) 
ОК 


(i) Refer to answer 131 (а), Page по. 214 (MTG CBSE 
Champion Chemistry Class 12). 
(ii) Refer to answer 131 (b), Page no. 214 (MTG CBSE 
Champion Chemistry Class 12). 
(111) (а) Refer to answer 127, Page no. 214 (MTG CBSE 
Champion Chemistry Class 12). 
(b) Refer to answer 123, Page no. 214 (MTG CBSE 
Champion Chemistry Class 12). 
(iv) Refer to answer 133 (b), Page no. 214 (MTG CBSE 
Champion Chemistry Class 12). 


37. (i) MnO, + 4KOH + O, 55 2K,MnO, + 2H,O 
Pyrolusite 
(A) Blackish brown 
2K,MnO, + H,O + [0] іше, 2KMnO, + 2KOH 
(B) Potassium permanganate 


(C) Purple colour 
ог MnO2- ——> MnO; + e 
(ii) When acidic solution of green compound (В) i.e., 
potassium manganate is allowed to stand for some time, 
it disproportionates to give permanganate as follows : 
3MnO*t + 4H* ——> 2MnO, + MnO, + 2H,O 
This reaction is called disproportionation reaction. 


OR 
(i) (a) Refer to answer 33 (1), Page no. 127 (MTG CBSE 
Champion Chemistry Class 12). 
(b) Silver bromide is used in photography because of its 
sensitivity to sunlight. In light, AgBr reduces to metallic 
silver. 
(c) Refer to answer 23 (ii), Page no. 126 (MTG CBSE 
Champion Chemistry Class 12). 
(ii) Following reactions occur when haematite is burnt 
with carbon (coke) and lime at 2000 °C. 
C +O, — CO, 
CO, + C —— 2CO 
ЗСО + Fe,O, ——— 2Fe + ЗСО, (Fe,O, is reduced to Fe) 


Potassium manganate 
(В) Green colour 


(Steel) 
SiO, + СаО —> Casio, 
(Silica) (Lime) (Slag) 


(Calcium silicate) 


ФФ 


Scientist who Made Us Proud 


Hans Fischer was a German organic chemist 
and the recipient of the 1930 Nobel prize 
for chemistry “for his researches into the 
constitution of haemin and chlorophyll and 
especially for his synthesis of haemin " . 

In 1921 he held the position of Professor of 
organic chemistry at the technical university 
of Munich. 


Biography Hans Fischer 

е Fischer was born in Hochst on Main, (27 July 1881- 31 March 1945) 
now a city district of Frankfurt. His parents were Dr. Eugen Fischer, 
director of the firm of Kalle & Co, Wiesbaden and Privatdozent at the 
technical high school. He read chemistry and medicine, first at the 
University of Lausanne and then at Marburg. He graduated in 1904 
and in 1908 he qualified for his M.D. 
He worked first at a medical clinic in Munich and then at the first Berlin 
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chemical institute under Emil Fischer. In 1913 he became a lecturer in 
physialogy at the physiological institute in Munich. In 1916 he became 
professor of medical chemistry at the university af Innsbruck and from 
there he went to the university of Vienna in 1918. 

Fischer's scientific work was mostly concerned with the investigation 
ofthe pigments in blood, hile, and also chlorophyll in leaves, as well as 
with the chemistry of pyrrole from which these pigments are derived. Of 
special importance was his synthesis of bilirubin and haemin. The lunar 
crater Fischer was named after him (and Hermann Emil Fischer) in 1976. 


Honours 
Fellow of the Academy of Sciences Leopoldina (1919) 
Privy Councillor (1925) 
Liebig Memarial Medal (1929) 
Nobel Prize for Chemistry (1930) 
Honorary doctorate, Harvard University (1936) 
Davy Medal of the Royal Society of London (1937) 
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The d- and f-Block Elements | Coordination Compounds 


Total Marks : 120 


NEET 5. 


Time Taken : 60 Min. 


Identify the incorrect statement among the following. 


1. The correct order of M—C л bond strength in the chemical properties among themselves. 
given metal carbonyls is | (c) La and Lu have partially filled d-orbitals and 
(a) [Fe(CO), ig > [Co(CO),] > LNi(CO) 4] no other partially filled orbitals. 
(b) LNi(CO),] > [Co(CO),| > [Fe(CO),]^ (d) The chemistry of various lanthanoids is very 
(c) [Fe(CO),]“ > [Ni(CO),] > (Со(СО),|” similar. 
МКО | [CoL COL (ЕСО) 6. [Co(NH,), (NO, ), ]Cl exhibits 
2. When KMnO, is added to oxalic acid, the (a) linkage isomerism, ionisation isomerism and 
decolorisation is slowin the beginning but becomes geometrical isomerism 
instantaneous after sometime because (b) ionisation isomerism, geometrical isomerism 
(а) Mn“ acts as an auto-catalyst and optical isomerism 
(b) СО, is formed as the product (c) linkage isomerism, geometrical isomerism and 
(c) reaction is exothermic optical isomerism 
(d) MnO, catalyses the reaction. (d) linkage isomerism, ionisation isomerism and 
3. For the following reaction sequence, optical isomerism. 
(X) + K,CO, + Air — y (Y) 7. Amount of oxalic acid present in a solution 
(Y) + OL, — (Z) can be determined by its titration with KMnO, 
which of the following is correct? solution in the presence of Н,5О,. The titration 
(a) X = MnO,; Black, У = K,CrO, Blue, gives unsatisfactory result when More out in the 
= = KMnO,; ; Purple presence of HC], because НСІ 
(b) X = Сг,О,; Green, У = K,CrO, Yellow, (a) gets oxidised by oxalic acid to chlorine 
Z=K,Cr,O, ; Orange (b) furnishes Н ions in addition to those from oxalic acid 
(с) X= MnO,; Black, Y = K,MnO,; Green, (c) reduces permanganate to Mn?* 
Z= KMnO,; Purple (d) oxidises oxalic acid to carbon dioxide and water. 
(d) X = Bi,O,; Black, У = KBiO;; Colourless, 8. In nitroprusside ion, the iron exists as Fe^* and 
Z= KBiO,; Green NO as NO! rather than Ее?* and NO respectively. 
4. The IUPAC name for [Co(NCS)(NHj);] CL These forms of ions are established with the help of 


Only One Option Correct Type 


(a) pentaammine(thiocyanato- N)cobalt( III) c Pride 
(b) pentaammine(thiocyanato-S)cobalt( Ш) chloride 
(c) pentaamine(isothiocyanato-N,S)cobalt(IIT) chloride 
(d) pentaammine(mercapto-N )cobalt(III) chloride. 


(a) 4f- and 5f-orbitals are equally shielded. 
(b) d-Block elements show irregular and erratic 


(a) magnetic moment in solid state 
(b) thermal decomposition method 
(c) by reaction with KCN 
(d) by action with К,5О,. 


CHEMISTRY TODAY | MARCH 20 57) 


10. 


11. 


12. 


Directions : In the following questions, а statement of 


[Co,(CO),] displays 

(a) one Co—Co bond, six terminal CO and two 
bridging CO 

(b) one Co—Co bond, four terminal CO and four 
bridging CO 

(c) one Co—Co bond, two terminal CO and six 
bridging CO 

(d) two Co—Co bond, five terminal CO and three 
bridging СО. 

The e order of ionic radii of ү”, 

and Іл?" 

(a) La^« Bu "Lu «Y^ 

(b) Ү < га «Eu <" 

(с) у?*< Lutt «Eu «La^* 

(d) Lu’*< Ей * «La^* «y^* 

Which of the following statements is correct? 

(a) Geometrical isomerism is not observed in 
complexes of C.N. 4 having tetrahedral geometry. 

(b) Square planar complexes generally do not 
show geometrical isomerism. 

(с) The square planar complex of general formulae 

Ma,b or Mab, exhibits cis-trans isomerism. 

The platinum glycinato complex, |Pt(g/y),| does 

not show geometrical isomerism. 


3- 3+ 
Га”, Eu 


(4) 


The pair in which both species have same magnetic 
moment (spin only value) 1 is 
(а) [Cr(H,0),]*, [Сос]? 
(b) [Cr(H, xO) [Fe(H,O),] * 
(с) |Ма(Н,О) | ‚ [Cr(H, O) кш 
(d) [CoCl,]2-, [ве(н,О),* 


Assertion & Reason Туре 


assertion is followed Бу а statement of reason. Mark the 
correct choice as : 


(a) 
(b) 
(c) 
(d) 


13. 


14. 


o 


If both assertion and reason are true and reason is 
the correct explanation of assertion. 

If both assertion and reason are true but reason is 
not the correct explanation of assertion. 

If assertion is true but reason is false. 

Itf both assertion and reason are false. 


Assertion : In octahedral complexes, three orbitals 
(4, Ч,» d...) are stable and have low energy while 
ihe two orbitals (d „2 _ yb d_2) are unstable апа have 
high energy. 

Reason : In octahedral complexes, three d-orbitals 
(а, y d = d...) experience less repulsion from the ligands 
Ее two taris (d2 _ 2, d 2) experience more 
repulsion from the ligands due to their shapes. 


Assertion : KMnO, in aqueous solution is purple 
in colour due to charge transfer transition. 
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15. 


Reason: In MnO, ion, there is no electron present 
in the d- orbital of Mn. 

Assertion: [Fe(H,O),]°*isstrongly paramagnetic 
whereas [Fe(CN),|°~ is weakly paramagnetic. 
Reason :Н,О is a strong field ligand and СМ is 
a weak field ligand. 


JEE MAIN / ADVANCED 


16. 


17. 


18. 


19. 


Only One Option Correct Type 


Which of the following statements is incorrect 

with respect to Fe^* and Cu^*? 

(a) Both react with NaOH. 

(b) Cu^* gives blue ppt. of Cu(OH), whereas Fe^* 
give es green ppt. of Fe(OH),. 

(c) Сағ gives chocolate brown ppt. whereas Fe** 
gives sky blue ppt. with K,[Fe(CN),]. 

(d) Both have four unpaired electrons. 

(Cr(H,O),|Cl, has a magnetic moment of 

3.83 B.M. The correct distribution of 3d-electrons 

in the chromium present in the complex is 

(а) 3d,,, 3d... 3d... (b) 3d', 3d E M2 

(c) зй 2 3d Qs 


34, NT! (a)3d',,, 3d! 3d. 


£ ‚ О + conc. Н,5О, 
(Imparts violet colour) = il 


(Red gas) 
МН, sol 


| ‚ sol. NaOH + AgNO, | 
Х<-/ : 


(Red ppt.) 
W | dil. = у | 
(Red ppt.) (White ppt.) 


U NaOH >7 


А Gas (gives white fumes with 
НСІ which sublimes on heating) 
Identify T to Z. 
(а) T- KMnO,, U = HCI, У=СЬ, W = Не, 
X = Hg(NH,)NO,, Y = Hg,Cl,, Z = №, 
(b T= К,Сі,О- U = NH,Cl, V = Cro,Cl,, 
W=AgCrO,,X = [Ag(NH, 5], Y= AgCLZ- NH, 
(c) T=K,CrO,, U = KCl, V=CrO,Cl,, W = Hgl,, 
X = Na,CrO,, Y= BaCO, Z = NH, ІСІ 
(d) T=K,MnO,, Ч = NaCl, V= CrO,, W= AgNO,, 
X = (NH,),CrO,, Y = CaCO,, Z = SO, 
An octahedral complex with molecular 
composition M.5NH;:C1:SO, has two isomers, А 
апа В. The solution of A gives a white precipitate 
with AgNO, solution and the solution of B gives 
white precipitate with BaCl, solution. The type of 
isomerism exhibited by the complex is 
(a) linkage isomerism (b) ionisation isomerism 
(c) coordinate isomerism 
(d) geometrical isomerism. 


20. 
21. 


22. 


24. 


26. 
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. Reduction 


More than One Options Correct Type 


Which of the following statements are correct? 

(a) Hgl, is red butturns yellow on heating above 400 К. 

(b) Не, is soluble in excess of KI solution. 

(c) The interactions amongst Hg molecules are 
stronger than those between Hg and glass. 

(d) Zinc oxide dissolves in excess of alkali. 

Which of the following statements are correct 

about |Ғе(Н,О)-МО|5О,2 

(a) Itis present in brown ring test for NO,. 

(b) Oxidation state of Fe is +1. 

(c) Charge on NO is +1. 

(d) Coordination number of Fe is 5. 

Select correct statements regarding given complexes. 

(a) [Fe(CO);], the orbitals used for hybridisation 
in Fe atom are s, P o» P,» P» d 2 and it is high spin 
complex. 

(b) [Pt(NH4),CL], the orbitals used for hybridisation 
in Pt atom are s, p, p y 42. yl and it is low spin 
complex. 

(c) [Cr(H5O) x ug , the orbitals used for hybridisation 
in Cr atom are s, p. Pp p, 9.2, 4,2 _ 2 and it is 
high spin complex. | 

(4) Ni(CO),, the orbitals used for hybridisation іп Ni 
atom are, s, Py P, p. and it is low spin complex. 

of the metal centre 

permanganate ion involves 

(a) 3 electrons in neutral medium 

(b) 5 electrons in neutral medium 

(c) 3 electrons in alkaline medium 

(d) 5 electrons in acidic medium. 


Numerical Value Type 


in aqueous 


Find the number of complexes which would produce 
4 jons per formula unit of their most stable form on 
ionisation, 

CoCl.3NH, PtCl,-2NH;, PtCl,-2KCl, PtCl,-NH;, 
РЕСІ, 2МН,, Fe(CN),-4KCN, РАСИ-5МН., 
Fe(CN); :3KCN, Со(МО,); 3KNO, 


. Amongst the following, t the number of elements 


showing only + 3 oxidation state is 
Ti, Sc, Cr, Y, Co, La, Ac, Fe, 'Ih, Pt 
What is the cry stal field stabilization energy, in 
terms of A, for Zn”! ion in a tetrahedral complex? 


Matrix Match Type 


Answer the following questions (27 and 28) by 
appropriately matching the columns based on the 
information given in the passage : 

Valence bond theory explains magnetic behavior 
and geometrical shape of coordination compounds. 
Magnetic moment of a complex compound can be 
determined experimentally and theoretically by using 


spin only formula. Magnetic moment = «n(n- 2) B.M. 


нана а шаасан 
P) d° (octahedral) 


27. Which ofthefollowing hasthe correct combination 

considering column I and column II? 

(a Р--Ш(5) QI (c ROI (d) S 
28. Which ofthefollowing hasthe correct combination 

considering column-I and column-II*? 

(а) PI (b) ОШ (c) R—IV (d) SOI 
Answer the following questions (29 and 30) by 
appropriately matching the columns based on the 
information given in the passage : 

НЕСІ, is a white crystalline compound. It is less soluble in 
cold water but more soluble in hot water. It behaves like a 
covalent compound as it is soluble in organic solvents and 
very slightly ionized in water. It is reduced by stannous 

chloride first into mercurous chloride and then into mercury. 


Column-II 
Н+ АН — [Hep _ 
" НЕО, ) + excess of KI, П. V White ppt. 


ҳад) + МН ад) ШЕ Yellow ppt. 


О) d? (octahedral, low spin) 


Ф (octahedral, low spin) 


| dé (octahedral, outer orbital) 


— IV 


НЕСІ, ал) + SnCl, (excess) IV. Colourless solution 


29. Which ofthefollowing hasthe correct combination 
considering column-I and column-II? 
(a) PI (b) ОТУ (c) R-II (d) 5 
30. Which ofthefollowing hasthe correct combination 
considering column-I and column-II? 
(a PI (b) О->Ш (c) RII (d) 5 — IV 
$e 
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with exclusive and brain storming MCQs 


Practicing these MCQs help to strengthen your concepts and give you extra edge in your JEE preparation 


Only One Option Correct Type 


In the reaction, 

кк тала _ "M E 
ЗВг. +6CO; &-3H,O— —9 5Вг + BBrO; + 6HCO, 
(a) bromine is oxidised and carbonate is reduced 
(b) bromine is reduced and water is oxidised 
) bromine is neither reduced nor oxidised 
(d) 


(c 

(d) bromine is both reduced and oxidised. 

In the following groups, 

-OAc -OMe -OSO,Me -О5О;СЕ; 
I II Ш ГУ 


the order о leaving groups ability is 
(a) I» II» HI » IV (b ТУ>Ш>І>П 
(c) HI >II 2I» IV (d) II» II » IV >I. 


Hcl(aq.) -— те 
X + Саѕ Р 
А] metal | 
NaOH (aq.) _. "Tue" 
Y -Gas Q 
The incorrect statement regarding the above reactions is 
(a) Alshows amphoteric character 
Ж gas P' and О are different 
(с) both X and 'Y' are water soluble 
(d) 


gas (is inflammable. 
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Solubility product constant (К) of salts of types 
МХ, MX, and М;Х at temperature ] are 4.0 x 1077, 
3.2 x 10 and 2.7 x 107”, respectively. Solubilities 
(mol атг?) of the salts at temperature Т аге in the 
order 

(a) МХ > МХ. > М.Х (b) M3X > MX, > MX 


(с) МХ,> М.Х> МХ (d) МХ> М,Х> MX). 


The ionisation potential of the ground state of 
hydrogen atom is 2.17 x 1071! ergs рег atom. What 
would be the wavelength of the photon that is emitted 
when an electron from 3“ Bohr orbit returns to 
1* orbit in hydrogen atom? 

(a) 1370A (b) 2737A 

(c) 1026 A (4) 8212А 


Consider the following four 
elements, which are represented 


according to long form of the 
periodic table. Here W, Ү and 2 
are left, up and right elements with respect to the 
element 'X' and 'X belongs to 16^ group and = 
period. Then according to given information the 
incorrect statement regarding given elements is 


(а) maximum electronegativity : У 

(b) maximum catenation property : Х 
(c) maximum electron afhnity : Z 
(d) Y exhibits more than two covalency. 


7. What would be the product formed when 
l-bromo-3-chlorocyclobutane reacts with two 
equivalents of metallic sodium in ether? 


СІ 
(a) үш (b) me 


әр 


8. The solubility of metal halides depends on their 


nature, lattice enthalpy and hydration enthalpy of 


the individual ions. Amongst fluorides of alkali 

metals, the lowest solubility of LiF in water is due to 

(a) ionic nature of lithium fluoride 

V s 1 lattice enthalpy 

(c) high hydration enthalpy of lithium ion 
(d) low ionisation enthalpy of lithium atom. 
9. Which one of the following statements is correct? 

(a) Extensive use of chemical fertilizers may lead to 
eutrophication of nearby water bodies. 

(b) Both azotobacter and rhizobium fix atmospheric 
nitrogen in root nodules of plants. 

(c) Cyanobacteria such as anabaena and nostoc 
are important mobilizers of phosphates and 
potassium for plant nutrition in soil. 

(d) At present, it is not possible to grow maize 
without chemical fertilizers. 


10. What weight of silver chloride will be precipitated 
when а solution containing 4.77 в of NaCl is added 
to a solution of 5.77 g of AgNO,? 


(a) 437g (b) 4.87g (c) 597g (d) 3.87g 


More Than One Options Correct Type 


11. Which are true about H,O;*? 
) It acts both as an oxidising and reducing agent. 
(b) Two — OH bonds lies in the same plane. 
(c) It is a pale blue liquid. 
(d) It can be oxidised by O,. 


12. Which of the following molecules, in pure form, 
are unstable at room temperature? 


(a) | (b) 


"Li 


13. Which of the following values are correct for the 
cyclic process? 


30 
P 10 
(kPa) 
10 —— 30 
Vim) — 
(а) dU = 0 (b) 4-- 
(с) и= 314] (d "= 31.4] 


14. Which of the following have identical bond order? 

(a) CN (b) O; (с) МО” (d)CN^ 

15. Which of the following statements are true? 

(a) The ratio of the mean speed to the root mean 
square speed is independent of the temperature. 

(b) The square of the mean speed of the molecules 
is equal to the square of the root mean square 
speed at a certain temperature. 

(c) Mean kinetic energy of the gas molecules at any 
given temperature is independent of the mean 
speed. 

(d) The difference between the root mean square 
speed and the mean speed at any temperature 
for different gases diminishes as larger, and yet 
larger molar masses are considered. 


1. (4): Itis a disproportionation reaction and hence, 
Br, is both reduced and oxidised. 

2. (b): Weaker the base better is the leaving ability. 
Since the conjugate acid of a weak base is stronger 
leaving group therefore, the correct arrangement in 
order of decreasing acidity is 


ag NEXT ISSUE 
E id . practice тәре! 
малту T° 
prive (> 
2 .? radice Papel 
Mont pnt Ы 
ЖЕТТІ 


gr Solved фаре NU 7020 
СВЕ 


20 
WE practice F аре n 


170 
мімалсе practice paper 29 
ТЕ Ча 


CHEMISTRY TODAY | MARCH 20 


Ф 


HOSO,CF, > HOSO,Me > НОАс > 
IV > Ill» I» IL. 


HOME 1e. 


3. (b) 
НСІ( ад.) 
£ ACh E 
A] Metal Е (X) (P) 
4. (d): | ы (О) 
Salt Solubility product | Solubility _ 

MX 5:4-40х107 5-2х107 
MX, |45) -32х10:4 |5,-2х107 
М.Х |275; =2.7х10® |5;-1х107 


Thus, solubility order is МХ > M3X > MX). 


5. (c): E=- 2.17 x 10 ~ ergs per atom 
= _ 2.17 x 10 15 J atom! 


2.17 x 10 18 
B = ——— J atom `! 
37 
-2.17 x10"? 
Е = а J atom | 
12 
2.17 х107!% E 
AE =E,- E = с —(—2.17 x10 ^") 
-193x10 1 І atom” 
he А 6.6х107°* x 3x10? 
АЕ--- => A= тв 
А 1.93x10 ^ 


= 10.26 x 10 Š m= 1026 A 


6. (d): W: Phosphorus 
X : Sulphur 


Y : Oxygen 
Z : Chlorine 
O>Cl>S>P 
Catenation : S»P»0»Cl 
Electron Affinity: Cl>O>S$>P 
Oxygen exhibits covalency of two only. 


Electronegativity : 


7. (d): This reaction is a Wurtz's type reaction. 
СІ 


4 


br 
8. (b): Due to strong packing of Li’ and F ions, lattice 


Ether 


+2Na — Ға + NaCl + NaBr 


energy of LiF is higher than its hydration energy. 
9. (a) 
10. (b):According to the equation, 


NaCl + AgNO, > NaNO, + AgCl 
4.77 ne 
Number of moles of NaC] = E - = 0.08126 
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Number of moles of AgNO; = = 
17 


= 0.03394 


Thus, AgNO; is the limiting reagent in the reaction. 

1 mole of AgNO, produces 1 mole of AgCl, 

0.03394 mole of AgNO; produces 0.03394 mole of AgCl. 
Weight of precipitated AgCl = 0.03394 x molecular 

mass of Ас СІ = 0.03394 x 143.5 = 4.87 в. 

11. (a,c, d) 

12. (b, c) : Options (b) and (c) are anti-aromatic 

molecules and unstable while (a) is non-aromatic and 

(d) is aromatic and stable at room temperature. 

13.(a, b, c) : For a cyclic process, dU = 
qg=AU+(-w)>q=-w 

Also, w = Area covered by sphere = л 


Е E -V | | xx(20)? 
= Tr — SEE 


= 1007 = 100 х 3.14 = 314] 
14. (a, с): Both CN- апа МО? have 14 electrons апа 
their electronic configuration аге same. 

"MAG 2 2: Log 2 2 2 

^o61s 02s/02s 02p n2p 2p" 
01591592592; O2p.R2p T2p. 
Therefore, their bond order are same i.e., 3. 
The number of electrons in СМ” and О» are 12 and 17 
respectively. 


15. (a, c, d): Ha = ВЕТ / RT .. Ея 
— T. M 3n 


Hence, the ratio of п, and M; is independent of 
Nd 


K.E. => SRT (hence, itisindependent of mean speed). 
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Quatitative SALT ANALYSIS 


Identification of acidic and basic radicals ina salt canbe 
carried out by performing various tests. 


Preliminary Tests 
Flame Test : 


Greenish PPP Вгісіс 
cu blue “бай with 1-2 drops of. ae 


> ( 2+ 
' conc. HCl is introduced : Ca 

" Lilac . | 
K* «———— in the non- -Juminous: Apple 

рее 

Ki ui ‘(oxidising part) flame: LET > gat 
vellow 
of the Bunsen burner: Crimson 


zur 2+ 


Ма” 


using platinum wire. 


е ш ош mm 0m o Mm Gm м нын опт отш = omo ош - 


Borax bead test 

When borax is heated on a loop of Pt wire then 

colourless glassy bead of sodium metaborate and boric 

anhydride is formed. 

МаэВ4О-41 ОН 20 ШЕ: Бен Ма- ВО; ау 2NaBO., +B, О, 
сс 


Glassy beads 


Coloured salts are then heated on the glassy bead to 
form coloured metaborate. 


Oxidising flame Reducing flame 


На |0 |ы (ом. 


Colou rless Brown red 


Bottle 
green 


Bottle = 
green 


mI Green (Green Green Green 


É- Violet x ryst |Colourless | Colourless 
Nick Red- |Brown  |Grey Grey 
brown 


Identification of Acidic Radicals 


Anions are 
acidic radicals. 


First group Second Third 


ШЫ s, group group 
га ЕН СІ,Г 502, РО; 
CH,COO", МО» СОг Кеагепї 
5,02; МО» Reagent used : 
Reagent used : used : dil. НСІ/ 
dil. НСІ conc. Н;5О, conc. Н,5О, 
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First Group (1): 


Salt + dil. HCl 


| Effervescence or evolution of gas shows presence of group I acidic radicals. 


Colourless gas with suffocating smell with yellow 
N Pass through K,Cr,0, 
ppt. of sulphur 


Blackish green solution —> Ru confirmed 
Starch iodide paper | 
Brown gas (NO;) Blue — 
NO; confirmed 


Colourless gas with vinegar smell (CH;COO may 
be present) Salt solution + FeCl, (neutral) — 
(CH3;COO)3Fe — СНСОО confirmed 


Blood red colour solution 


Colourless gas with suffocating smell (SO;) 


Heat and pass 
through K,Cr,0, | 
——— — > Solution turns green due to 


Cr,(SO,), — SO?" confirmed 


Second Group (11): 
Salt + conc. H,SO, 


Effervescence or evolution of gases indicates the 


presence of group II acidic radicals. 


Observations and Reactions 


НСІ  |Chloride| NaCl + H,SO, — NaHSO, + HCIT 
(Colourless HE Salt 
gas, NH4OH + НСІ — МН.СИ + Н,О 
pungent 
smell) 


White dense 
fumes 


Br,  |Bromide|NaBr + H9SO, — NaHSO, + HBr 


(Brown 
fumes) 


( В г) Salt 
2HBr +Н,50,  Br;T +29,0 +50, 


Brown 


L Iodide |2KI + 2H550, — 2KHSO, + 2HI 
(Deep violet! (Г) Salt 
gas) | 2HI +H,SO, — LT + SO; + 2H,O 


Violet 


NO, | Nitrate |МаМО; + H,SO, > 
(Light | (NO3) | salt | 
brown gas, : ХаН5О4 + HNO; 
pungent 4HNO,  2H50 + 4NO;T + О.Т 
EE Light brown 


fumes 
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Colourless gas with rotten egg smell (H55 gas) 


Lead acetate 


— n PbS — S 
Black ppt. 


confirmed 


Lime water 


Colourless, odourless gas (CO; gas) —————> 


CaCOs(COs ` or HCOs may be present) 
Milky 


Confirmatory test for НСОҙ and COZ 


Lime water does Lime water 


not turn milky turns milky 


+ i 


HCO; confirmed E confirmed 


Go, 1 i 
(Colourless, Маэ5О, + H5C50, 
odourless Н» C. 304 + H S04 — 
gas) CO + CO; + H,0 


Burns with Turns lime 
blue flame water milky 
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е Contirmatory Tests for Group П: 


: Brown ring test : On treating aqueous :: 
‘solution of salt with freshly prepared :: 
‘solution of ferrous sulphate апа! 
‘concentrated sulphuric acid, gives a: 
: brown ring at the junction of two liquids. :: 
:NaNO, + H,SO, —> NaHSO, + HNO; :: 
Salt 
:6FeSO, + 2НМО: +3Н;5О, — t 
À 3Ес(5О,); + 4H;O + 2NO: 
: [Fe(H;O),]SO, + NO — 
ў [Fe(H,O);NO]SO, + H50 : 


ini I + 3H50 + 5[O] :: 

rown rng + COOH | $ 
| +[О]—>2СО,+Н,О 
СООН + 
: Pink colour discharge of КМпО, + 


A——O[VWF TA Є 
= ы в 
ЕН f + вк ++ вт + š P f + т + я тт + š E + + š + 
mar... í... е е о е # + ma p t n n тетте а 
Р . 
k. ——— dl E : 


: Layer test : On treating salt with dilute: 
: sulphuric acid, chloroform or carbon: 
‘tetrachloride and chlorine water, gives: 
: violet coloured layer. 
:2Nal + Cl; — 2NaCl + I, 

: Salt 


Nitrate (NO3) |.................-- 


On acidifying salt solution or sodium 


" carbonate extract with acetic acid and on 
:: adding calcium chloride solution gives :: 


:: white precipitate. t K-Cr-0- + 2Н,50, —> 2KHSO, 


М№а,С,О, + CaCl, —> СаС,О,} + 
Salt White ppt. 
2NaCl 


: Filter and dissolve the precipitate іп $ 
:: dilute sulphuric acid and add few drops 


of potassium permanganate solution. 


: confirming presence of oxalate ion. 


Confirmatory tests ` 8 
for acid radicals of 


group Il 


k: 
1 
* 
` 
қ 


| Oxalate (C02) pem 


t Chromyl chloride test : 
:: NaCl + H,SO, —> NaHSO, + НСІ 


emn] Chloride (CI ) — . 


Salt 


+ 2СгО, + Н.О: 


СгО; +2әНСО—> CrO,C,T + НО: 


Chromyl chloride 
(Red vapours) 


Ж These vapours оп passing through: 
::sodium hydroxide solution give yellow: 
:: СаС,О, + Н,50, —> H,C,0, + CaSO, :: 
: 2KMnO, + 3H,SO, — K5SO, + 2MnSO, 


I solution of sodium chromate. 
::CrOS CL + 4NaOH —> Na;CrO, + 


Yellow colour 


2NaCl + 2Н,0: 


::The yellow solution on neutralising: 


with acetic acid and on addition of lead : 


‘!acetate gives yellow precipitate of lead: 
:: chromate. 
: NajCrO, + (СН;СОО),РЬ-> 


PbCrO,l + 2CH4COONa: 
Yellow ppt. : 


АНН, РТ науамен 


Layer test : On treating salt with dilute sulphuric acid, chloroform or 3 
‘carbon tetrachloride and chlorine water gives brown coloured layer. 
:2NaBr + Cl; —> 2NaCl + Br 

Salt 

Br; + Chloroform —> Brown coloured layer 


Т, + Chloroform — Violet coloured 
: layer 

: Starch paper test : 
iD + Starch —> I5-starch complex 
: Blue colour 


Third Group (Ш): 


These anions are identified by their characteristic chemical reactions. 


BaSO, (С,Н.),ВО, 


White ppt. 
(Insoluble in dil. НСІ) 
BO, confirmed 
(Sulphate) 


BaCl 


dil. HCI C:H50H 


dil. HNO; + 
ammonium 


Burns with green 


edged flame 


4 


3- 4 
BO; confirmed 
. (Borate) 


molybdate 


(NH4,PO,12MoO, — PO; confirmed 


_ (Сапагу yellow ppt.) 


(Phosphate) 


Group І AgCI, PbCl,, Hg,Cl, K,, values of their chlorides are low, hence 
Ag’, Pb^*, Не“ (АП white) Kip > K,, and they get precipitated. 


Identification of Basic Radicals 


e Separation of basic radicals into different groups : 


Gr 
Basic radicals of 
reagent 


Precipitated as 


dil. HCl 
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Group II HS in | Hgs, PbS, В1,53, Cus 
не”, РЬ", В+, | presence of | (Black); CdS, Ав,5;, SnS, 
Cu^*, сағ, As?*, | dil. НСІ (Yellow); Sb,S, (Orange); 
sh, Sin. К: Sns (Brown) 


Group ПІ 
Без? Cr?^*. АР" 


NH,OH 
presence of | Cr(OH), (Green), 


Al(OH); (White) 


Group ГУ 
Zn“, Ма“, Cot, 
Ni^ 


H55 
presence of| MnS (Buff), 


CoS, NiS (Black), 


(NH,);CO; 


E эу 72 | 
Ba^,Sr^,Ca^ |in presence 


of NH,OH 
Na;HPO, 

in presence 
of NH,OH 


(All white) 


Group VI 
Mg^* 


Quantitative ANALYSIS 


Titration 

The process of addition of the known solution from 

the burette to the measured volume of solution of the 

substance to be estimated until the reaction between 
the two is just complete. 

Acid-Base Titration 

е When the strength of an acid is determined with 
the help of a standard solution of base, it is known 
as acidimetry. 

е When the strength of a base is determined with the 
help of a standard solution of an acid, it is known as 
alkalimetry. 

Indicator 


Fe(OH), (Reddish brown), 


ZnS (Greenish white), 


BaCO3, $rCO3, CaCO; 


НСІ (with common Н” ion) decreases the 
ionization of HS which gives low [S^]. Hence, 
only group II sulphides having low K,, values are 
precipitated. 

NHA4CI (with common NH," ion) decreases the 
ionization of NH4OH giving low [OH |. Hence, 
only group HI hydroxides having low K,, values 
are precipitated. 

Basic medium increases the ionization of H+S, 
thus increasing [S^], hence precipitation of 
group IV sulphides having high K,, values occurs. 


| Кор values of their carbonates are less than that of 
group VI (Mg +) hence, group V is precipitated 
before Mg”. 


Tested independently from original solution. 


These titrations involve neutralisation of an acid 
with an alkali. 
НА + ВОН — > BA + НО 
Acid Alkali Salt Water 
Calculations Involving in Volumetric Analysis 
Number of equivalents = Normality (N) x Volume (V) (in L) 
Number of equivalents of titrate i.e., 
N,V, = N,V; = Number of equivalents of titrant 
The above equation is known as normality equation. 
Similarly, molarity equation is also given but it is usually 
applicable for dilution of a solution. 
МУ, = МУ; Normality = Molarity х п, 
where n = valency factor 


Thus, МУ, = N5V5 can be written as : M, Vini = MGV 


A substance which helps in physical detection of completion of the titration is called indicator. 


Some common acid-base indicators 


Indicator colour change, from acidic to | pK(,4, | pH range Example of titration 
alkaline medium 


Methyl orange (red > yellow) 


"Weak base vs strong acid titration = strong acid titration 


Methyl red (red — yellow) Weak base vs strong acid titration 


Phenol red (yellow = red) 


Phenolphthalein (colourless => pink) 


o 
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6.4 – 8.2 | Strong acid vs strong base titration 
L 53 [83-00 | Weak acid vs strong base titration 


(У) Peep Into Previous YEARS | 


1. The cation that will not be precipitated by Н›5 in 
the presence of dil. НС] is 
(а) Са” (b) Pb^* 
(c) А8” (d) Co” 
(Online JEE Main 2015) 
2. For standardising NaOH solution, which of the 


following is used as a primary standard? 
(a) Oxalic acid 


(c) Weak 
(d) Strong 


strong 
strong 


Yellow to pinkish red 
Pink to colourless 
(JEE Main 2018) 


Which will make basic buffer? 

(а) 100 mL of 0.1 M НС + 100 mL of 0.1 M NaOH 

(b) 50 mL of 0.1 M NaOH + 25 mL of 0.1 M 
СНСООН 

(с) 100 1.00.1 MCH3COOH + 100 mLof0.1 M NaOH 

(d) 100 mL of 0.1 M НЯ + 200 mL of 0.1 M 
NH,OH (NEET 2019) 


(b) Ferrous ammonium sulphate 
(c) Sodium tetraborate 


(d) Dil. HCl 


correct combination? 


Base Acid End point 
(a) Weak Strong Colourless to pink 
(b) Strong Strong Pinkish red to yellow 


(Online JEE Main 2018) 


3. Ап alkali is titrated against an acid with methyl 
orange as indicator, which of the following is a 


QUALITATIVE ANALYSIS or Organic COMPOUNDS 


Detection of N, S, Clin Organic Compounds 
Lassaigne’s extract : A small pellet of metallic sodium 
together with a little amount of the substance is heated 


to red hot in an ignition tube. It is then suddenly 


plunged into about 10 mL of distilled water in a China 
dish. The mixture is boiled well and filtered. Filtrate is 
known as Lassaignes extract (L.E.). 


_ Element | Detection | Confirmatorytet — | — Reactios — —  čć 


Sulphur 


Nitrogen 


and sulphur 


together 


Lassaignes extract (L.E.) 
Na C +N —— NaCN 
(L.E.) 


2Na + S —^> NaS 
(L.E.) 


Na + X -А> Мах 
(L.E.) 
(X = Cl, Br, I) 


Na+C+N+S—> 
NaSCN 
(L.E.) 
Sodium 
thiocyanate 


Г.Е. + FeSO, + NaOH, boil 
and cool + FeCl; + conc. НСІ 
Gives blue or green colour. 


(1) Г.Е. + sodium 
nitroprusside 
A deep violet colour. 
(ii) LE. + СНСООН 
+ (CH4COO);Pb 
Gives a black ppt. 


Г.Е. + HNO; + AgNO; 

(i) White ppt. soluble іп aq. 
NH; (or NH4OH) confirms С]. 
(ii) Pale yellow ppt. partially 
soluble in aq. МН; (or 
NH,OH) confirms Br. 

(iii) Yellow ppt. insoluble 
іп ag. МН; (or NH4OH) 


| confirms I. 


As in test for nitrogen; 
instead of green or blue 
colour, blood red colour- 
ation confirms the presence 
of N and $ both. 


FeSO, + 2NaOH —> Fe(OH), + №50, 
Fe(OH), + 6NaCN — 
Ма [Ее(СМ)‹] + 2NaOH 
Na,|Fe(CN),] + FeCl; ==> 
NaFe[Fe(CN),¢| + ЗМа 
Prussian blue 
or 3Na4[Fe(CN)g4] + 4FeCl; — 
Ее, Fe(CN)& |; + 12NaCl 
Prussian blue 
(i) Na;S + Na,[Fe(CN);NO] —> 
Sodium nitroprusside 
Na4[Fe(CN)4NOS] 
Deep violet 
CH,COOH 


(ii) Ма,5 + (CH4COO),Pb ——— 
РЬ, + 2CH4COONa 
Мах + AgNO, ——> AgX1 + NaNO; 
White ppt. 
AgCI + 2NH,OH (gg) —> 
[Ag(NH3);]Cl + 2H,0 
Soluble 


3NaSCN + FeCl; —> [Fe(SCN)4] + 3NaCI 


Blood red colour 
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Ф 


Quantitative ANALYSIS or ORGANIC Compounps 


Liebig's Combustion method : 


A known mass of an organic compound is burnt in the presence of excess of O, and CuO. 


Carbon and | CO, evolved is absorbed by conc. solution of KOH or ascarite (NaOH + CaO). H,O produced is 
Hydrogen [absorbed by anhydrous CaCl, or МЕ(СІО 4). 
Increase in masses of these absorbing compounds gives the masses of CO; and H5O produced. 
12 . Mass of CO, formed 2 Mass of H,O formed 


% of C = — x — — — — — — — x100, 96 of H 2 — x — —— —— — — —— x 
44 Mass of compound taken 18 Mass of compound taken 


(1) Dumas method : 

Nitrogen containing organic compound is heated with CuO in an atmosphere of CO;. 
А > z ae 
F CuO — xCO; + 2 Н.О + 5 М» + 2x + Cu 


N, evolved gets collected over conc. KOH solution which absorbs all other gases. 
28 Vol. of М. at STP 
N = — — x— —— х100 : % of N= 
22400 Mass of compound taken Mass of compound taken 
(ii) Kjeldahl's method : al, 
Organic compound + H5SO, (conc) > (NH,);SO, — Naj80, + 2NH; + 2H;O 


C,H,N; + Е + 


= — 


1.4 x Normality of acid x Vol. of acid used 


2NH; + H5850, —> (ХН,)5О, 
сат. L3 X Molarity of acid x Vol. of acid used x Basicity of acid 
кыыс Mass of compound taken 
Carius method : 
Halogen in organic compound is precipitated as silver halide by boiling with conc. HNO; and then 
adding АзМО-. 


í ғ 


22355 Mass of AgCl formed 
of Cl = = y —— aL 
143.5 Mass of compound taken 
80 е Mass of AgBr formed x 100. % of I= 127 ы ыз of AgI formed 

188 Mass of compound taken | 235 Mass of compound taken 


х 100 


% of Br = 


Carius method : 
Sulphur in organic compound is converted into H55O, by boiling with Na;O; or conc. HNO and is 
precipitated as BaSO, by adding excess of BaCl, solution in water. 
Sulphur S сыбыс ВаЅО, 4, 
(ii) BaCl; 
White ppt. 
32 Mass of BaSO, formed 


— x— PU 
233 Mass of compound taken 
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Iodine method : Organic compound s О, + Other gaseous products 


1373 К 


[2c + O, ——2co| х 5 
[1205 + БСО — I, + 5CO,] x 2 


10C + 50, + 21,0, — > 10CO, + 2L, 


22 Mass of C O, formed 


= ЄЕС 
88 Mass of compound taken 


5x16 Mass of I, formed 


of O= —— 
2x127  Massof compound taken 


(У) Peep Into Previous YEARS МА | 


5. In Carius method of estimation of halogens, 250 mg 
of an organic compound gave 141 mg of AgBr. The 
percentage of bromine in the compound is (At. mass 
of Ag = 108; Br = 80) 

(a) 48 (b) 60 
(c) 24 (d) 36 (JEE Main 2015) 

6. Sodium extract is heated with concentrated HNO; 
before testing for halogens because 
(а) Ag,S and AgCN are soluble in acidic medium 
(b) silver halides are totally insoluble in nitric acid 
(с) S^ and CN’, if present, are decomposed by 

conc. НХО; and hence do not interfere in the 
test 

(d) Ag reacts faster with halides in acidic medium. 

(Online JEE Main 2016) 


(1) Points Fon Extra SCORING S 


> Blood is a buffer containing carbonic acid (Н,СО;) 
and bicarbonate ions (HCOj), small amounts of the 
acid or base produced from the spicy food do not 
disturb its pH. 


Indicator used in acid-base titration should be such 
that PKindicator = pH at the equivalent point. 

For a colour change ой ап indicator, 
PH = pKindicator +Ъ i€- indicator have a useful 
colour change over a pH range of 2 units. 

In the titration of a weak acid, at half the equivalence 
point (halt-neutralisation), pH = pK,. 

Messengers method is used for estimation of 
sulphur. It this method, the organic compound is 
heated with alkaline KMnO, solution when sulphur 
present in the organic compound is oxidised to 
Қ-5О, which is then estimated as BaSO,. 

Rectified spirit contains about 9596 alcohol (b.p. 
351 K) and 5% water (b.p. 373 K) but alcohol and 
water cannot be separated from this mixture even 
though their boiling points to differ by 22 K. To 
remove water from such mixture (alcohol and 


water) azeotropic distillation is used. 


1. Which of the following does not give borax bead 
test? 
(а) C^ — (b) Cu* (с) Ма“ (d) Pb” 


2. Inthe test of basic radicals, which reagent is used 
in IV" group? 
(a) Н,5 + НСІ 
(b) NH,OH + NH,Cl 


(c) NH,OH + МН. + Н,5 gas 
Which of the following groups constitute basic 
radicals of fourth group? 


(а) Pb**, Hg^*, са” (Ы) Ха", Mn”, Ni” 


(с) AP*, Ее t, сү (d) Catt, Sr**, ва 
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10. 


11. 


12. 


© 


Kjeldahl’s method is used in the estimation of 
(a) nitrogen (b) halogens 
(c) sulphur (d) oxygen. 


10 mL of 1 M NaOH solution is neutralized by 
. mL of 1 M H550, solution. 
(b) 2.0 


(a) 2.5 (с) 10 (а) 5 


Equivalence point 


25 
Volume of alkali added (cm?) 


The given graph represents titration curve for 
(a) strong acid with strong base 

(b) weak acid with strong base 

(c) strong acid with weak base 

(d) weak acid with weak base. 


Sodium extract of an organic compound is 

(a) alkaline in nature (bD) acidic in nature 

(c) neutral 

(d) depends on the nature of organic compound. 
The change in pH near the end point will be 
maximum in the titration of 

(a) HCl vs NaOH (b) СНСООН vs NaOH 
(c) НСІ vs NH4OH 

(d) CH4COOH vs NH,OH. 


Which of the following compounds gives blood red 
colouration when its Lassaignes extract is treated 
with alkali and ferric chloride? 

(a) Thiourea (b) Benzaldehyde 

(c) Phenyl hydrazine (d) Benzamide 


During the determination of heat of solution of 


copper sulphate, salt is taken in powdered form 
because 

(a) it decreases the surface area 

(b) it increases the number of particles 

(c) it facilitates the dissolution in minimum time 
(d) it makes the process endothermic. 


In which of the following acid-base titrations, pH 
is greater than 8 at the equivalence point? 

(a) Acetic acid vs ammonia 

(b) Acetic acid vs sodium hydroxide 

(c) Hydrochloric acid vs ammonia 

(d) Hydrochloric acid vs sodium hydroxide 


The solution of a chemical compound reacts with 
AgNO; solution to form a white precipitate of Y 
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14. 


16. 


17. 


18. 


19, 


20. Su 


which dissolves in NH4OH to give a complex 2. 
When Z is treated with dilute HNO,, Y reappears. 
The chemical compound X can be 


(a) NaCl (b) CH;Cl (c) NaBr (d) Nal 


. А white sodium salt dissolves readily in water to 


give a solution which is neutral to litmus. When 
silver nitrate solution is added to the solution, a 
white precipitate is obtained which does not dissolve 
in dilute HNO. The anion could be 

(а) СО? (bcr (о 580,7 (4) 82 


Іп Carius method, 0.099 g organic compound gave 
0.287 в AgCl. The percentage of chlorine in the 
compound will be 

(a) 28.6 (b) 71.7 


(c) 35.4 (d) 64.2 


. Chromatography is a valuable method for the 


separation, isolation, purification and identification 
of the constituents of a mixture and it is based on 
duis principle of 

(a) phase rule 

(c) interphase separation 
(d) phase operation. 


(b) phase distribution 


In which of the following solvents, AgBr will have 
the highest solubility? 
(a) 107 М NaBr 

(c) Pure water 


(b) 107 M NH,OH 
(d) 107? М НВг 


In KMnO, titration in acidic medium, equivalent 
mass of KMnO; is 
(а) М (b) М (с) М/2 (а) M/3 


Which of the following indicators should be used 
for titration of NH,OH with НСІ solution? 

(a) 2 orange (b) P 2... 
(с) Thymol blue (d) Alizarin yellow 


Dimethyl glyoxime gives a red ppt. with Ni** 
which is used for detection of nickel. To get this 
precipitate, the best pH range is 

(a) <1 (b) 2-3 (с) 3-4 (d) 9-11 
Iphuris converted into S” on fusion with sodium. 
Sulphide can be detected by 


(a) Pb(OAc); - black precipitate 

(b) Na [Ее(СМ).МО] - yellow colour 
(c) neutral FeCl, 

(d) all of these. 


1. (4): Pb** is not coloured and will not give borax 
bead test. 
2. (c): IV group reagent 


= (NH,OH + NH,Cl + H,S gas) 


3. (b): Zn^', Mn", Ni^* and Co^ are basic radicals 
of rv" group. 


4, (a) 
5. (d): МУ, =N,V, г. 10x1=Vx2, 2. V=5 mL 


6. (c): Since at equivalence point pH is less than 7 
it must be the titration curve of strong acid with weak 
base. 
7. (a): During sodium extract formation, excess of 
sodium reacts with water to give NaOH. 

2Na + Н,О э 2NaOH + Н, 
8. (a) 
9. (a): Thiourea contains both $ and М and hence 
gives blood red colouration when its Lassignes extract 
is treated with alkali and Еесі;. 
3NaCNS + FeCl, ----> Fe(CNS), 


Ferric thiocyanate 
(Blood red) 


+ 3NaCl 


10. (с) 
11. (b) 
12. (а): NaCl + AgNO, —— АРС] 
(X) (Ү) 
(White) 


AgCl + 2NH,OH ——> [Ag(NH4),]Cl + 2H,O 
(Ү) (Z) 
[Ag(NH3);|Cl + HNO; ——> AgCl + МҢ,МО; 

(Z) (Y) 
СН;СІ does not give ppt. NaBr and Nal give yellow апа 
dark yellow ppt. respectively. 
13. (b): NaCl + AgNO; — AgCl + NaNO; 

white ppt. 

14. (b): % of chlorine 


35.5 Mass of AgC] 
= — — X ————————— —— x 100 
Mass of substance 
35.5 0.287 


0.099 


x 100 =71.71% 


17. (b): In KMnO, titration, KMnO, is reduced as 
MnO, + 8H* + 5e — Mn” + 4H,O 
Mol. mass 


Eq. mass —— ———————————— = 
No. of electrons gain orlost 5 


= 
= 


18. (a) 

19. (d): The preceipitation 
completely in basic medium. 
20. (а): Pb(OAc), + S^ — PbS} + 2АсО- 


Lead sulphide 
{Black ppt.) 


of Ni(DMG); occurs 


ФФ 


What is the debate around RO water? 


What are reverse osmosis (RO) systems? 

RO was originally a technology devised to desalinate sea water. The 
idea exploits the principle of osmosis. Take а tube, twist it into a 1/- 
shape and insert a semi-permeable membrane (а material with very 
small holes that will allow only certain molecules to filter through) at 
the point where the tube curves. Fill half the tube with salt water and 
the other with fresh water. Over time, fresh water will cross over into 
the salty arm until the proportion of salt and water in both arms is 
the same. This is due to osmotic pressure which dilutes a region with 
a higher concentration of solute (in this case, the salt). 


Say you wanted to readjust this tube and have all the salt in one 
arm and pure water in the other. You would need to create some 
external pressure that will counter the osmotic pressure and suck all 
the water from the salty arm into the fresh water arm while leaving 
the salt behind. This is the essential principle of an RO system. 

RO desalination came about in the late 1950s and primarily in 
large industrial settings to convert brackish sea water into potable 
drinking water. 


However, it is possible to deploy a wide array of membranes and 
multiple stages of filters to filter a wide variety of solutes — arsenic, 
fluoride, hexavalent chromium, nitrates, bacteria — that come mixed 
in water. This has led to an industry of home-RO systems that are 
installed in a multiplicity of ways to provide potable water. 


To create external pressure, RO relies on a pump and electric motors. 
It uses "activated carbon" components, such as charcoal and carbon 
black that can filter out contaminants as well as organic substances 
such as bacteria. It all depends on the filtering material and the 
number of filters that incoming tap water must pass through. 


What is the problem with КО? 


"One concern with RO is that it filters essential salts needed by 
the body. However, many manufacturers claim to overcome this 
challenge by ‘post-treatment’ 
In making tap water pass through multiple stages of cleaning, RO 
systems end up wasting а lot of water. Anywhere between three-five 
times more water is wasted by them than they produce and given 
the challenges that cities and government face in providing potable 
water, environmentalist groups have convinced the National Green 
Tribunal to ban the use of RO systems in Delhi. It is as part of this 
legal dispute, which began in March 2019 that led the Environment 
Ministry to move to regulate RO systems. 
Another concem with RO is that it filters out calcium, zinc, 
magnesium, which are essential salts needed by the body; drinking 
such water over time could be harmful. However, many manufacturers 
claim to overcome this challenge by “post-treatment”. The average 
RO system only aims to reduce Total Dissolved Solids, ensure water 
is odourless and has a pH from 6.5-8.5. The National Institute of 
Virology (NIV) claimed that most filtration methods did not eliminate 
Hepatitis E virus. A combination of filtration systems can eliminate 
most contaminants. 
But opponents of RO systems say this increases costs and reduces 
the incentive for public-funded water distribution systems to supply 
clean water to the vast majority of the country who can ill-afford 
such systems. 

Courtesy : The Hindu 
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MONTHLY TEST 


DRIVE CY 


his specially designed column enables students to self analyse their extent of understanding of specified chapters. Give yourself four marks for 


correct answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness. 


Total Marks : 120 


Equilibrium | Redox Reactions 


Time Taken : 60 Min. 


(a) 1.0 (b) 2 (c) 1.5 (d) 2.5 


Only One Option Correct Type 7. Which of the following observations is correct when 
1. In [Cr(O)(NH3),H50]|CLl, oxidation number of Cr dilute H,SO, is added in a mixture containing so 
is +3, then oxygen will be in the form of and 57? 
(a) dioxo (b) peroxo (c) superoxo (d) oxo. (a) SO; and Н;5 are not formed. 
2. Consider the reaction, PCl;, = РС + Cb (b) SO; and H)S are formed during change 
where K, = 0.497 at 500 К. If three gases are mixed in undergoes a redox change forming colloidal 
a rigid container so that the partial pressure of each sulphur and thus, no smell is observed. 
gas is initially 1 atm, then which of the following (c) A smell of burning sulphur appeared. 
statements is true? (d) A smell of rotten egg appeared. 
(a) ШЫ PCI; will = produced. 8. The hydrolysis constant Кн for the reaction, 
(b) ipe Ser will e age = ov H;PO; + H,O——> H3PO, + ОН is 1.4 x 10722. 
(c) Equilibrium ae зе established when 50% The lonni conanti 58 
T sod : one ete. HPO; + НО HjPO; + кеу is 
INO: above. -: -l 
A нісін (a) 7.14 x 10° (b) 1.14 x 107? 
3. In the reaction of sodium thiosulphate with I, in (c) 7.14 x 10 12 (d) 1.4 x 107° 
aqueous medium the equivalent weight of sodium | | | ЕЕ T 
. | 9. The anion nitrate is converted into ammonium ion. 
thiosulphate is equal to | MA uo | 
| | qun | The equivalent mass of nitrate ion in the reaction 
(a) molar mass of sodium thiosulphate dk 
(b) the average molar mass of Na,S,O, and I, ик bi 775 Е а 2 
(c) half the molar mass of sodium thiosulphate (а) 620 (b) 7.7 (c) 10: (d) 21.0 
(d) twice of molar mass of sodium thiosulphate. 10. The рК, for fluoride ion at 25 °С is 10.83. The 
4. Ammonium cyanide is а salt of МН.ОН ionization constant of hydrofluoric acid at this 
(K, = 1.8 x 107°) and НСМ (K, = 4.0 x 107), The temperature is | 
hydrolysis constant of 0.1 М NH CN at 25°C is (a) 74 X о. (b) 3.52 x Е 
(а) 14 (b 72 (072 (d) 14 (с) 6.75 х 10 (d) 5.38 x 10™ 
5. 20gsample of H,O, is oxidised by 46.9 mLof0.145M 11. Consider the following reaction, 
KMnO; according to the follow ing reaction : P4 + 3NaOH + ЗНО — 5NaH;PO; + РН; 
2MnO, + 5H,0, + 6H' —> 2Mn^ + 50, + 8H;,O In the above reaction, 
The mass % of H5O; in the sample is 1. Phosphorus is oxidised. 
(а) 289 (b) 3.90 (с) 195 (d) 4.93 2. Phosphorus is reduced. 
6. 20 cm? ot xM solution of HCl is exactly neutralised Which of the above statements is/are correct? 


72, 


by 40 ст” of 0.05 M NaOH solution, the pH of HCl 
solution is 
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(a) Only 1 
(c) Both 1 and 2 


(b) Only 2 
(d) Neither 1 nor 2 


12. The concentration of [H^] and concentration of 


(ОН | of a 0.1 m aqueous solution of 2% ionised 
weak acid is respectively 

[Ionic product of water = 1 x 10 14] 

(a) 0.02 x 10^ Mand5x10 !! M 

(b) 1х 10° Mand3x10 M 

(с) 2х 10 Mand5x10 ^ М 

(d) 3x 107 M and 4 x 10° M. 


Assertion & Reason Type 


Directions : In the following questions, a statement of assertion 
is followed by a statement of reason. Mark the correct choice ав: 


14. 


If both assertion and reason are true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not the 
correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


. Assertion : Nitric acid (HNO3) acts as an oxidising 


agent while nitrous acid (HNO;) acts both as 
oxidising and reducing agent. 

Reason : Oxidation state of nitrogen in HNO; is -5 
while in НМО», it is +5. 

Assertion : A catalyst does not influence the values 
of equilibrium constant. 

Reason: Catalyst influences the rate of both forward 
and backward reactions equally. 


. Assertion : Greater the value of K, more is the 


fraction of initial concentration of reactants 
converted to products at equilibrium. 
Reason : The value of K depends on the initial 


concentration of reactants. 


JEE MAIN / ADVANCED 


Only One Option Correct Type 


16. For the reaction, 


17. 


М** + MnO; — MO; + Mn** + 1/20, 

if one mole of MnO, oxidises 1.67 moles of M`” to 

MO3, then the value of x in the reaction is 

(a) 5 (b) 3 (c) 2 (d) 1 

Acetic acid and propionic acid have K, values 
‚75 x 10 ” and 1.3 x 10” respectively at a certain 

temperature. Ап equimolar solution of a mixture of 

the two acids is partially neutralised by NaOH. How 

is the ratio of the contents of acetate and propionate 

ions related to each other, if & and p are ionised 

fractions of the acids? 


18. 


19. 


20. 


21. 


22. 


13 (1-B 1.3 

(c) а----х а. (d) а----х(1-ф) 
1.75 V B 1.75 

A solution of 10 mL M/10 FeSO, was titrated with 


KMnO; solution in acidic medium. The amount of 

KMnO; used will be 

(a) 5 mL of 0.1 M (b) 10 mL of 0.1 M 

(c) 10 mL of 0.5 M (d) 10 mL of 0.02 M. 

The correct relationship between pH of isomolar 

solution of sodium oxide (рН), sodium sulphide 

(pH), sodium selenide (pH4) and sodium telluride 

(pH) is 

(a) pH, > pH; > pH; > pH, 

(b) pH, < рн, = pH; < pH, 

(c) pH, < pH; < pH; < pH, 

(d) pH; > pH; - pH; > pH, 

More than One Options Correct Type 

Which of the following statements are correct? 

(a) The pH of 1.0 x 10 Š M solution of HCI is 8. 

(b) The conjugate base of H;PO is HPO; . 

(c) Autoprotolysis constant of water increases with 
temperature. 

(d) When a solution of a weak monoprotic 
acid is titrated against a strong base, at half- 
neutralisation point pH = (1/2) pKa- 

Identify the incorrect statements. 

(a) Oxidation state of sulphur in SCN 15-1. 

(b) 1 mol of Ky{Fe(CN),| contains 5 mol of ions in 
aqueous medium. 

(с) Hydrochloric acid oxidises Fe to Без". 

(4) Sulphur dioxide is a more powerful oxidising 
agent in alkaline medium than in acidic medium. 

Which of the following are true for the reaction, 

Аз 2C + D? 

(a) If AH = 0; К р increases with temperature at 
dissociation temperature. 

(b) If AH = +ve, K р increases with temperature and 
dissociation of A, increases. 

(c) If AH = -ve; К р decreases with temperature and 
dissociation of A, decreases. 


d) K, = 40° | 
v Ы E 


23. Which of the following statements are correct 


regarding given equations? 

(ii) Pb304 + 4HNO;—— Pb(NO;); t PbO; + 2H;O 

(a) Pb4O, is a mixed oxide having bases PbO and 
PbO, in 2: 1 ratio. 

(b) Reaction (1) 15 acid-base reaction of PbO апа НСІ 
along with redox change between PbO, and НСІ. 


ыз, 
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(с) Reaction (ii) is simply acid-base reaction 
between PbO and НМО.. 
(4) PbO, does not show redox change with НМО.. 


Numerical Value Type 


24. One mole of ethanol is treated with one mole of 
ethanoic acid at 25°C. Half of the acid changes into 
ester at equilibrium. The equilibrium constant for 
the reaction is 


25. The number of species that will have coefficient 
of ‘2’ in the following equation after balancing is 
(Balanced equation must contain least integral 
multiples.) 

[CrSCN]** + Bro~ + OH —9 Br + NO; + СОЗ 
+ SOF + CrOj + HO 

26. 1 в impure sample of РО» is treated with 20 mL 
‘a M KMnO, in acidic medium to produce 

H4PO, and MnCl,. 20 mL of same KMnO, requires 

10 mL of 0.2M FeSO, for complete reduction. The 

% purity of P4Og is 


Matrix Match Type 


Answer the following questions (27 and 28) by 
appropriately matching the columns based on the 
information given in the passage : 
Concept of number of equivalents is very useful in the 
stoichiometric calculation of reactions. Number of 
equivalents of all the participating species are equal in 
a reaction. 

БИР Molecular mass (ог atomic mass) М 
Equivalentmass=—— - 

n-factor п 

n-factor of a reactant is the number of moles of electrons 


lost or gained per mole of reactant involved in a redox 
reaction e.g., 

MnO; + 8H* + 5e —— Mn” + 4H,0; 
CrO% + 14H* + 6e — 2Cr** + 7H,O ; 


п= 5 
n=6 
Column-II 
(n-factor for 
underlined species) 


ПЕГЕСЕ | ж _ 


Q | 2I +10; 


Column-I 
(Redox process) 


CHECK YOUR PERFORMANCE / 


| If your score is 
No. of questions attempted 


No. of questions correct 
Marks scored in percentage 


+ NaOH — 
МаН.РО, + H,O 


H, PO, 


27. Which ofthe following has the correct combination 
considering column-I апа column-II 

(а) Р-Ш (b Q9IV (с) RI (d SII 
28. Which ofthe following has the correct combination 

considering column-I and column-II? 

(a PI (b Q— I (c) ROU (а 5 IV 

Answer the following questions (29 and 30) by 
appropriately matching the columns based on the 
information given in the passage : 
Physical and chemical equilibrium can respond to a 
change in their pressure, temperature, and concentration 
of reactants and products. To describe the change in the 
equilibrium we have а principle named Le Chatelier’s 
principle. According to this principle, even if we make 
some changes in equilibrium, then also the system even 
re-establishes the шайы by undoing the effect. 


Increases with 
increase in 
temperature 

. |Decreases with 
increase in pressure 


N20 4) = 2NOç; 
АН = + 57.0 kJ 
à 4NHa(o + 502) = 
4NO, (gt 6H50, (е? 
АН-- шеш 0 kJ 


. Increases with 
addition of inert gas 
at constant pressure 

Г. |Decreases with 
increase in 
temperature 

29. Which ofthe following has the correct combination 

considering column-I and column-II? 
(a) PI, Ш (b Q>L IV 
(c) R — IL Ш, IV (d) S IL IV 

30. Which ofthe following has the correct combination 

considering column-I and column-II? 
(a) P — IL Ш (b Q — II 
(c) R—LIII (d) S— IV 


қылта 
шаға 


Keys are published іп this issue. Search now! © 


| > 80% 1 Your preparation is going good, keep it up to get high score. 
| 60-80% || Need more practice, try hard to score more next time. 
Stress more on concepts and revise thoroughly. 


@ 
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CATEGORY-I 


Single Correct Answers 


l. O-N o> СОСН; 
МеО СОСН; Me CO;CH; 


(Ш (III) 
For the above three esters, the order of rates of alkaline 
hydrolysis is 
(a) I> IL > III 
(c) I> HI > II 


(b) H > III» I 
(d) Ш>І> П 
50% aq. NaOH 


Warm 


2. Ph—CDO 
Ph — COOH - an alcohol 

This alcohol is 

ibi h— CHD—OH (b) Ph — CHD — OD 

(c) Ph— CD;— OH (4) Ph — CD; — OD 

3. The correct order of acidity for the following 

compounds is 


OH 
(I) (II) 
NO; 
OH 
(III) (IV) 
NO; 
OCH; 


(a) H < IV < II «I 
(c) H € HI < IV «I 


(b) II HI <I < IV 
(d) HI II «I « IV 


4. Forthe following carbocations, the correct order of 


stability is 


SOLVED PAPER 2020 


+ + 
(I) CH,—COCH; (ID CH, —OCH, 


+ 
(III) CH; — СН; 
(a) HI <ll «I 
(c) І<П<ІШ 


(b) H <I< Ill 
(d) I « II « II 


5. The reduction product of ethyl 3-oxobutanoate by 


NaBH, in methanol is 
OH OH 


(a) ОЕ ОМ 
4) Жаған 


6. What is Фе major product of the following reaction? 


О О 
- CHO T |  L1NaOCOEt 
+ 
С C. — 
„ДЇ Et“ o gt 2.0" 


Н 
| 


| du _- COOH 
(a) ~ ! | 
O-N | СН; 


Н 
| 


7 С COOH 
(b) | 


CN COOH 
(c) | 
O-N H 
2 “у =, LH 
(d) | | 
ом "Š COOH 
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7. The maximum number of electrons іп an atom іп 
which the last electron filled has the quantum numbers 
п= 3,1=2 апа т = -l1 15 


(а) 17 (b) 27 (с) 28 (а) 30 


8. In the face-centred cubic lattice structure of gold 
the closest distance between gold atoms is (а being the 
edge length of the cubic unit cell) 


(a) а/2 (b -- (с) — 
v2 242 
9. Тһе equilibrium constant for the following 
reactions are given at 25 "C 
2A == B+ C, Ку = 1.0 
2B == C+ D, K; = 16 
2C + D == 2P, K; = 25 
equilibrium constant for the 


242a 


The 


reaction, 
1 к 

Р>——А+-В at25 °С 15 
2 


1 1 
а =i 
m xS 


(020 (ә 4 


(d) 21 
FA (d) 


10. Among the following the ion which will be more 
effective for flocculation of Fe(OH); sol is 
(а) POT (b) SO; (c) 8027 (d) 
11. Тһе mole fraction of ethanol in water is 0.08. Its 
molality is 

(a) 6.32 mol kg! (b) 4.83 mol kg"! 

(с) 3.82 mol kg ! (d) 2.84 mol kg™. 


12. 5 mL of 0.1 M Pb(NO3j); is mixed with 10 mL of 
0.02 M KI. The amount of PbI, precipitated will be 

(a) 10-2 mol (b) 10-4 mol 

(c) 2 x 10-1 mol (d) 107? mol. 


NO; 


13. At 273 K temperature and 76 cm Hg pressure, the 
density of a gas is 1.964 g L". The gas is 
(а) СН. (b) СО (с) Не (d) СО». 


14. Equal masses of ethane and hydrogen аге mixed 
in an empty container at 298 K. The fraction of total 
pressure exerted by hydrogen is 

(а) 15:16 (b) 1:1 (c) 1:4 


15. An ideal gas expands adiabatically against vacuum. 
Which of the following is correct for the given process? 
(а) AS=0 (b) AT = -ve 

(c) AU- 0 (d) АР-0 


16. Ky (water) = 1.86 К kg mol`. The temperature at 
which ісе begins to separate from a mixture of 10 mass 96 
ethylene glycol is 
(a) -1.86 *C 
(c) -3.33 *C 


(d) 1:6 


(b) -3.72 °С 
(d) -3°C 
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17. The radius of the first Bohr orbit of a hydrogen 
atom is 0.53 x 10-8 cm. The velocity of the electron in 
the first Bohr orbit is 

(а) 2.188 x 10% cms! (b) 4.376 x 10? cm s^! 

(c) 1.094 x 10% cm s! (d) 2.188 x 10? cm s^! 


18. Which of the following statements is not true for 
the reaction, 
2F; + 2H;O — АНЕ + O5? 
(a) F, is more strongly oxidising than О». 
Ы Е — Е bond is weaker than О = О bond. 
(c) H — F bond is stronger than Н — О bond 
(d) F is less electronegative than O. 


19. The number of unpaired electrons in the uranium 
(gU) atom is 


(a) 4 (b) 6 (c) 3 (d) 1 


20. How and why does the density of liquid water 
ad on prolonged electrolysis? 

(a) Decreases, as the proportion of H5O increases 
Ы Remains unchanged 

(c) Increases, as the proportion of О-О increases 
(d) Increases, as the volume decreases 


21. The difference between orbital angular momentum 
of an electron in a 4f orbital and another electron in a 4s 


Orbital is 
(а) 243 (b) 342 © 3 (4) 2 


22. Which of the following has the largest number of 
atoms? 

(a) 1g of Ag 
(c) 1g of Cl, (d) 1g of Mg 

23. Indicate the correct IUPAC name of the 
coordination compound shown in the figure. 


(b) 1g of Fe 


NH; 
NH; 
Cl — Cr—NH, | Сі 
СІ 
NH; 


) Cis-dichlorotetraminochromium(III) chloride 

) Trans-dichlorotetraminochromium(III) chloride 
(c) Trans-tetraminedichlorochromium(III) chloride 

) Cis-tetraminedichlorochromium(III) chloride 


24. What will be the mass of one atom of ! ^C? 
(a) la.m.u (b) 1.9923 x 10-23 g 
(c) 1.6603 x 10722 g (d) 6a.m.u 


` a ! 
25. Bond order оҒНеҙ, He; and He$* are respectively 


| 1 1 | 1 1 
(а 1;—,0 (b) 0, —,1 (с —, 1,0 1 1,0,- 
а) 3 (b) 5 с) 5 (а) 5 


26. To a solution of а colourless efflorescent sodium 
salt, when dilute acid is added, a colourless gas is 
evolved along with formation of a white precipitate. 
Acidified dichromate solution turns green when the 
colourless gas is passed through it. The sodium salt is 
(a) Na SO; (b) NaS 
(с) Na 5,03 (d) Na5S40g 
27. Тһе reaction for obtaining the metal (M) from its 
oxide (M5O) оге is given by 

M305( + 2Alg — AO + 2Mq 

(s-solid, І-Паша) 
in that case, M is 


(b) calcium 


(d) zinc. 


(a) copper 
(c) iron 


28. In the extraction of Ca by electro-reduction of 


molten CaCl, some CaF) is added to the electrolyte for 

the following reason : 

(a) To keep the electrolyte in liquid state at temperature 
lower than the m.p. of CaCl, 

(b) To effect precipitation of Ca 

(c) To effect the electrolysis at lower voltage 

(d) To increase the current efficiency. 

29. Тһе total number of alkyl bromides (including 


stereoisomers) formed in the reaction 
Me;4C — СН = CH; + HBr — 


will be 
(a) 1 (b) 2 
(c) 3 (d) no bromide forms. 
30. CI О)» 1. 1. Mg/diethyl ether _ ether — 
2. CHO > O 
3. H; 0+ 


This product in the above reaction is 


CH) 
(b) Cl Sx CH,OH 
СН;ОН 
(с) СІ (О) CH;OH 


(d) HOH;C -\О)-—сн,он 


CATEGORY-II 


Single Correct Answers 


31. Which ofthe following compounds is asymmetric? 
Бі СІ CI 
(a) ц € NZ 
СІ 
Вг 
СІ ^ 
Br, S 
(c) [| (d) V 
СІ Br 


32. Forareaction 2A + В —> P, when concentration 
of B alone is doubled tıp does not change and when 
concentrations of both A and B is doubled, rate increases 
by a factor of 4. The unit of rate constant is 
(a) s! (b) L mol! s! 
(с) mol L~! s (d) Lê mol? s7! 


33. А solution is saturated with SrCO; and SrF;. The 
[СО] is found to be 1.2 
of F in the solution would be 

(a) 3.7 x 10-Š M (b) 3.2 x 10? M 

(c) 5.1 x 107^ M (d) 3.7 x 10% M 

Given : K,,(SrCO3) = 7.0 x 1079, K, (SrE;) = 7.9 x 10-10 


x 10-3 M. The concentration 


34. A homonuclear diatomic gas molecule shows 
2-electron magnetic moment. The one-electron and 
two-electron reduced species obtained from above 
gas molecule can act as both oxidizing and reducing 
agents. When the gas molecule is one-electron oxidized 
the bond length decreases compared to the neutral 
molecule. The gas molecule is 


(а) № (b Ch (с) O: (d) B 
aq. OH- 
35. CH; =p CH; = СІ — > 
CEH4— O0 —CH4—0H 
Which information below regarding this reaction is 


applicable? 

(a) It follows Sy2 pathway, because it is a primary 

alkyl chloride. 

(b) It follows Sy1 pathway, because the intermediate 
carbocation is resonance stabilized. 

(с) Syl pathway is not followed, because the 
intermediate carbocation is destabilised by-I effect 
of oxygen. 

(d) A mixed 5,1 and Sy2 pathway is followed. 


CHEMISTRY TODAY | MARCH 20 77] 


CATEGORY-III 


One or More Than One Correct Answers 


36. Which of the following reactions give(s) a meso- 
compound as the main product? 


== Н» 
of m 
Lindlar's catalyst 


Bro 
(4) б СС 


37. For spontaneous polymerization, which of the 
following is (are) correct? 
(a) AG is negative. 
(с) AS is positive. 


(b) AH is negative. 
(4) AS is negative. 


38. Which of the following statements is/are incorrect? 

(a) А sink of SO; pollutant is Оз in the atmosphere. 

(b) FGD is a process of removing ХО; from 
atmosphere. 

(c) NO, in fuel gases can be removed by alkaline 
scrubbing. 

(d) The catalyst used to convert CCl, to CF4 by HF 
is SbF; 


39. 510, is attacked by which one/ones of the following? 


(a) HF (b) conc.HCl 
(c) Hot NaOH (d) Fluorine 
40. Me —C=C—Me DENIS); 
EtOH-33°C 
dil.alkaline KMnO4 
Product(s) 
The product(s) from above reaction will be 


Me 


Me 
H OH H ОН 
(а) (b) 
HO H H ОН 
Ме 


Ме Ме 
НО Н НО Н 
(с) (d) 
H OH HO H 
Me Me 


(D CHEMISTRY TODAY | MARCH 20 


ANSWER KEYS 


1. іс) 2. іс) 3. (b) 4. (d) 5. (c) 
6. (a) 7. (b) 8. (b) 9. (a) 10. (a) 
11. (b) 12. (b) 13. (d) l4. (a) 15. (c) 
16. (c) 17. (a) 18. (d) 19. (a) 20. (c) 
21. (a) 22. (d) 23. (d) 24. (b) 25. (b) 
26. (a) 27. (c) 28. (a) 29. (c) 30. (d) 
31. (d) 32. (b) 33. (d) 34. (c) 35. (d) 
36. (ab) 37. (ab,d) 38. (abd) 39. (a,c,d) 40. (a,c) 


(For detail solutions, Refer to MTG WB JEE Chapterwise Explorer.) 
e ® Ф 


For the 


SCIENTIST; 


New ways to convert petroleum waste into useful 
compounds by chemical reaction that uses a 
surprising molecule. 

or more than a decade in the middle of the 20th century, chemists 

debated exactly what "carbocation", molecules with a positively 
charged carbon atom looked like. What is known as the "classical 
view," which was taught at the beginning of that century, stated that 
the carbon in these molecules held the charge; the "non-classical view" 
state that the charge could also be shared by other nearby atoms. Both 
theory and experiment eventually proved that non-classical carbocations 
existed, and the debate faded away. 
Researchers have discovered a chemical reaction that might be used 
to process petroleum into useful compounds in which non-classical 
carbocations play key role. The findings also offer a new reaction to 
process alkanes, chemicals found in methane and propane gases that 
are notoriously hard to convert to other products. 
There goal is to take smokestack garbage from a refinery and turn it 
into pharmaceuticals. Alkanes from this type of waste have posed a 
particular problem because they're chemically stable. That means it's 
difficult to break apart the bonds that hold these molecules together. 
A chemical reaction was discovered that seemed to be effectively alter 
alkanes into a byproduct that's more chemically useful. 
When the researchers further analyzed the reaction with modern 
computational methods, they found that this reaction involves formation 
of a non-classical carbocation. 
Since the charge is shared among multiple atoms (non-classical model) 
the molecule has more flexibility to undergo a diverse array of reactions, 
including those needed to break apart the strong bonds of alkanes. 
Only by looking at the reactions with molecular dynamics, following the 
motions of atoms as reactions occur, could the reactions be understood. 
For now, the alkanes aren't converted directly into drugs, but rather into 
other chemicals that might be useful in processing drug molecules. This 
reaction also has utility in breaking apart the long alkane molecules 
found in some non-biodegradable plastics. 


СОМСЕРТ 
BOOSTER 


- Hello students!!! Hope you all are doing well. As your friend | want to suggest you that this time-be completely | 


focused on your studies and more precisely оп your practice. Obviate unnecessary distractions. Occlude non- 
productive discussions and every day try to be better and better. In this acticle, | have presented 13 Questions 


which are important as well as concept based. Ideal time to solve this paper is 25 minutes. Hope you will like 


, it. * Arunava Sarkar ; 


Г] r ? 
— — SINGLE OPTION CORRECT 4. Which of the following is/are chiral molecules: 
l. Foran orbital, ду” ді. 
1 Z 2 4 
Wann, = — | — [27 - 18и  2u*] exp(-4] 
зоо "NOS B | 3 (ii) (iii) 
š an " 
where, и = —. "iy 
Ao 
КЕР ; T | СН; 
What is the maximum radial distance of node (iv) (ә). 
| BN ae iv, У, 
from nucleus of Не” ion? а) (ii) (b) (i), (ii), (iv) 
| 3a I 7 за ii), (v d) (ii), (iv), (v. 
(а) G-43)29. (b) G«43)72 bd И 
2 4 5. Which of the following pairs of compounds is 
- do identical? 
(c) Ay (d) CH; 
2. What is the maximum degeneracy of a level of СІ E 
Rhc | H 
H-atom, where е” has energy, E, 2— ——*? H 
9 а 
СН; 
(а) 1 (b) 3 Š 
(c) 5 (d) 9 


ж 
3. What fraction of oxygen molecules is e | in the 
М 


Т 
range of U aps to О ps +fU_ (where f < <1)? 


mps 
4} 4 | М ) A 
| b) — 
IT ART) ° 
(c) J (d) 1 
ел 
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Н Br 8. 
H H Н СІ 
(а) 
Br Гон І 
СІ Н 
6. Identify equilibrium which has maximum К 
(equilibrium constant)? 9 
Me | 
өм. mm] «= UA 
ОН 
Н 
| K . | 
(b) DeL M 
O 10. 


Me 
(c) Me ТХМ —— — 
ы. 
Ме 


ОМе 


(d) 21 E {ом 


7. What is the product of the following sequence of 


reaction? 


HO но OH OH 
(a) | 
12. 
НО OH OH 
(c) 
HO HO OH OH 
(d) 


© 
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11. 


Тһе correct order of О — О bond lengths in (I) О,, 
(II) О[АЗЕ, | and (III) KO, is 

(a) III « II «I 

(b) H «€ I « III 

(c) HI «I«II 

(d) I « II « III. 

Which of the following orders is not correct about 
bond angles? 

(a) SbCl, < SbBr, < SbI, 

(b) РІ, > Asl, > ЗЫ. - 

(с) NO? > NO, > NO; 

(d) PF, < PCI, < PBr, < РІ, 

Which of the following pairs is isostructural ? 

(a) XeF, and IF, 

(b) NH, and BF, 

(c) СО; апа 502 

(а) PCl, and ІСІ; 


_ОМЕ OR MORE THAN ONE OPTIONS CORRECT 


In which of the following cases, pressure of gas is 


less or equal to atmospheric pressure? 


(1) O4, СН-СІ, 
— 


(А) + HCHO 
(2) Me5S 
Н.С” ^ 
(Limonene) 
(A) — Products (mixture) 


For the given reaction, the products are 


O. „СН; 
О = 
(a) (b) A i 
as 
CH,CHO : 
CH; 
О | N 
(с) (d) 
ó 
О 


13. Which of the following reactions is/are correct 
regarding the formation of major product (alkene)? 


1. (b): Radial node occurs where probability of finding 
the electrons is zero. 
ш” = 0, w = 0 
9-343 


2 


27 — 18и + 5-0 = u= 


3a 3 
= г=—@[3+./3]=—(3+/3)а, 
27 4 


a 

Thus, maximum radial distance, r = —(3 + 43) 
4 

Rhe , 
2. (d): E, =-—, forn=3 
9 
For single electron species, energy of 3s = 3p = 3d. 
So, degeneracy = 1 +3 +5 = 9 


Бот dN _ 4 м = 
J. ТЕ : -- “ЕБ 
“ао N Пт 


7 М 
dU =f. 2RT dN _ 4] 
I M N ет 
4. (c): O "OH 
Me NH, 


Absence of plane 
of symmetry and 
centre of symmetry 


Absence of plane 
of symmetry and 
centre of symmetry 


5. (a): 


Identical 


| 
as 
е. 
a 
2 
5 


H 
"d 
6. wrap 


H-bonding 
Су © €—— 1..1. repulsion 


О 
But in (4), VRP ow. 


CH, —C=CH 
| NaNH,/NH, 
— 


Quotable Quote 99 


"It takes nothing to join the crowd. It takes everything 


to stand alone." 


HANS F. HANSEN 
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(= C — 
H,, Pd-BaSO, 
C=C 
/ \ 
QD 
OH 


ВН,-ТНЕ 


H,O,/OH- 


ОН ОН 


8. (b): O,[AsF,] 


bond order of O, = 2 and 
1 


bond length < HWW. 
bond order 


9. (d): Bond angle of PF, > PC], due to рл-ал bonding. 


10. (a): Both have sp?d hybridisation with same 


electronic attributes. 
11. (а, b, d): P = 76+ 19cos@ > 1 


gas — 


12. (a, b, c, d): (1) O,/CH,Cl, i 


(2) MeS 


yc as 2 


— O,* — bond order - 2.5 
K[O,] = О, > bond order = 1.5 and obviously 


MEMORY 


жш 


If you have taken any о the exams given below апа 
possess plenty of grey cells and photographic 
memory then you are the right candidate for this 
contest. All you have to do is write down as many 
questions (with all choices) you can remember, 
neatly on a paper with name of the exam, your name, 
address, age, your photograph and mail them to us. 


Ө тез» 


Engineering: VITEEE, UPSEE, SRMJEEE, BITSAT, 
COMED-K.... etc. 


3 The Benefits 


Plenty! Each complete question with answer will 
make you richer by Rs. 100*. More the questions, the 
merrier it will be. We will make you famous by 
publishing your name [photo if possible). Also you 
can derive psychological satisfaction from the fact 
that your questions will benefit thousands of readers. 


223 And Lastly The Pitfalls 


Dont send incomplete and copied questions from 
other sources. Our panel of experts will cross-check 
your questions. You have to send it within a month of 
giving the particular exam. 


TO Mail to: The Editor , 
(A) MTG Learning Media Pvt. Ltd. 


OH , A, Aldol condensation ЕЕ Plot 99, Sector 44 
Institutional Area, Gurugram - 122003|НК] 


Tel. :0124-6601 200 


O О О | *Conditionsapply 
| + Payment will be made after the MCQs are published. 

Soe ‚ Kindly note that each question should be complete and 

| appropriate. 
O * Payment will be made only for complete and correct 

O questions. 

* Preference will be given to the reader sending the 
CHO О maximum complete and correct questions. Other 


conditions apply. The decision of the Editor, MTG shall be 
13. (a, b, c, 4): Check carbanion stability. eo final and binding. 
Ш =s 
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BES TRATEGIES. 


to get sure success in CBSE 
Board Exams 


. CBSE Board examination marks are inextricably connected to 


get through NEET and JEE Exams. So, it is imperative to 
get an edge over the best brains across India. As 
time is less, so we are giving you the best tips 
and strategies to score good in CBSE 
Board Exams. 


k. 
Make NCERT your guiding light 


=" 


+ 
Around 50% of the questions in the МЕЕТ and JEE exams 
are asked from NCERT textbooks. For NEET, NCERT books 
are considered as the Bible for the exam. As the questions 
asked in NEET and JEE exams are based on the in-depth 
understanding of concepts, so, while preparing tor NEET 
and JEE you will also be able to cover the syllabus of 
CBSE Board Exams as well. As majority of questions asked 
in the board exams and in entrance exams are directly 
extracted trom NCERT texbooks lines, studying trom these 
textbooks will help you not only to perform well in your 
boards but also help to score high in NEET or JEE. Practice 
each and every question given in the NCERT Textbooks 
and NCERT Exemplar Problems. You will get the detailed 
solutions of these questions in MTG NCERT Textbooks 
and Exemplar Problems Solutions. Do not leave any 
chapter. Practising low weightage chapters will also help 
you in achieving your target score. 


VÀ к= on concepts B 


Aspirants should focus on concepts rather than adopting 
rote learning technique. Understanding helps you to 
remember the concepts for a very long period of time. 
Moreover, with a clear understanding of the concepts, you 
can comfortably handle questions related to these concepts. 


ь ж 
Міх and match 
w 
Do not take up all easy subjects or topics in a day neither 
overburden yourself with topics that you find difficult. To 
maximise your output, start your "study day" with an easy 
or medium subject or topic for an hour or so, once you get 
warmed up, take up a difficult subject or topic. 


Recall your syllabus at B 
regular intervals 


Even after preparing the entire syllabus, it is observed 
that most of the students are unable to score-high in their 
CBSE Board Exams. Reason behind this is their negligence 
towards revising the basic concepts and formulae. Since 
revision is the key to score high, start revising your syllabus 
as soon as you finish studying it. Revision helps to remember 
all the concepts or formulae required to solve any question 
in the exams. If you have a time constraint, prioritize the 
chapters according to the weightage given, you can also 
make a revision timetable and adhere to it. You may take 
help from good books based on NCERT which give easy 
recapitulation of important concepts based on which most 
of the board or other entrance exams such as NEET or JEE 
questions are framed. 


h. P" 
Practice previous papers 
+ 
Practice makes а тап pertect. This is one of the effective 
ways to prepare for the exam. Practice taking past version. 
This will help you to understand exam pattern including 
details about the type of questions, number and duration 
of questions to be attempted, marking scheme, etc. Refer 
to MTG Scoremore 21 Sample Papers. 
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СНЕМЬТВУ MUSING 


Мопоһ romin ation 


А Wurtz reaction 
pa dt ча — C Lü. Е 
2С:Н;Вг+ Ма — anier CaHio 


С.Н. Вт 


n-butane 
Amount of n-butane to be produced = 55/58 mol 
[mol wt. of n-butane = 58] 
= 0.948 mol 
Amount of С-Н-Вг required to obtain 0.948 mol of 
САН = 2 x 0.948 mol 
Amount of 85% С-Н-Вг required 
2 x 0.948 x 100 
85 | 
Since one mol of C,H, gives опе mol of C,H-Br and 


nol 


% yield of monobromination is 90%, hence amount of 


C.H; required 
2 x 0.948 х 100 
Lo x 100 = 2.48 mol 
85 x 90 
Volume of 2.48 mol of ethane at NTP 
= 2.48 x 22.4 = 55.552 L 


Hence, required volume of ethane = 55,552 L 


2. (c) : MnO, + КСО; + 1/2 O, A, К„МпО, + CO; 


(A) ( Air) (B) 
( Black) (Green) 
2K3MnO, + Cl; > 2KMnO, + 2КС1 
(B) (C) 
Pink 

3. (a): № + | РСЕ == РС; + Ch 
Mole at f = 0 1 3 0 0 
Mole at equilibrium 1 (3 — x) x x 


Total moles present at equilibrium = 4 + x 
Given, total pressure at equilibrium = 2.05 atm 
Now, PV = nRT 

2.05 x 100 = (4 x) x 0.0821 x 500 

x = 0.9939 

Now degree of dissociation of PCl; 

_ Moledissociated 0.9939 


= 0,3313 
Total moles 3 
K,= (Pci, )-(Ppai,) 
(Pea, ) 
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x X (3 — x) 
Pa, — 34.4 y РО» Ad Pra, = dde 
HI 
к = MEX 4+х/ Х-Р 
P (=) (3 — х): (A+ x) 
4+ x 


_ (0.9939) x2.05 

_ (3—0.9939)(4 4-0.9939) 

K, - 0.20 

4. (c): Since A when treated with AgNO; forms a 
white ppt (AgCl) which is readily soluble in dil. NH3(,;; 
so A has atleast one ionisable chlorine atom. Moreover 
since the coordination number of chromium is 6 so the 
formula of the compound is [Cr(NH),BrCI|CI. 

Since compound B when treated with AgNO; forms а 
pale yellow ppt (AgBr) soluble in concentrated МН, so 
E has a ionisable bromine atom in the ionisation sphere. 
бо the formula of B is [Cr(NH3),Cl,|Br. Cr in both A 
and B is in +3 oxidation state ie. Cr”. 


Spin magnetic moment of A or B (n) — number of 
unpaired electrons = n (n +2) 


= 43(3 +2) = 3.87 B.M. 


5. (a): For the explanation of reaction (a) and (b) : 
(C=O) is a stronger bond than (C=C), and thus the 
preferential addition is to (С--С). So (b) is correct. 

Ph 


| 4 
1 с БИШИ 
СНс-О 
Ph di. «АРЫ МЕС! ph ON OMB 
2 1,4- Addition 


p 


Ph Ph 


n ЧР Ph оон 


For reaction (d), due to steric hinderance and +I effect 
of three methyl groups, the reactivity of the (C=O) 
group is decreased, and hence the reaction occurs at 
(C=C) bond. 


6. (a,c): (1) 


COCH, 
NH3OH-HCI | | | 
yt -н;0,-нсі? б зү Ahs + GsHs —G CN 
(A) он uoo 
(В) Syn (С) Anti 
Oximes 


(ii) Oximes undergo Beckmann rearrangement ав: 


Acid a тісті КОН 
С%Н5-С-СН» (Beckmann CH3- C-NHC&H 57 Y 
| rearrangement) || С«Н-ХН; 
(8) 42) _ CH3COCI 
(D) 
- = Acid | = 
C |H; ССН: (весішапп ^ С.Н---С--МН--СН; 
"T rearrangement) (E) 
ua ny 4 | 
О 


| 
С.Н:--С--О--Н + NaCl 
White solid (G) 


(C;H40,) 
7. (с): 1 mol ZnS gives 1 mol of ZnO 
97 в ZnS gives 1 mol of ZnO 
1 mol 
225 kg ZnS - x225 kg ZnO = 2.3195 kmol of ZnO 
0.97 kg 


ZnO + 2NaOH —— Na;ZnO; + H,O 

] mol of ZnO dissolves in 2 mol of NaOH. 

2.3195 kmol of ZnO dissolves in 2 x 2.3195 kmol of 
NaOH - 4.64 kmol of NaOH. 
8. (none): Molarity of 98% of H;,SO by weight whose 
p = 1.8 g/mL can be calculated as follows : 
1 mL H550, contains = 1.8 g Н;5О, 
1000 mL Н>5О, contains = 1.8 x 10° с НэзО, 


3 
_ 1.8 x10 HSO, 
98 ü 
i.e., Molarity of 100% H;SO = 18.36 М 


18.36 


Hence, molarity of 98% Н„5$О„ = ion x98 =17.99 М 


In step (1), 2.3195 kmol of ZnO is present. 
1 mol of ZnO reacts with 1 mol оҒН,5О,. 
Hence, 2.3195 kmol of ZnO needs 2.3195 kmol of 
H S04. 
17.99 mol of Н-5О, are present іп 1 Г. 
2.3195 kmol of H5SO, are present in 


= 1301. 


1 | 
x 2.3195 х10° 
17.99 


Note : None of the given option is correct. 


9. (6.53): Мед. of HNO; = 5 x 8 = 40 
Мед. of HCl = 4.8 x 5 = 24 
Meg. of H;)/SO, = Vx 17 x 2 = 34V 
(Let V mL of H55O,) 
Total Meq. of acid in 2 litre solution 
= 40 + 24 + 34V = 64 + 34У 
Now Мед. of acid in 30 mL solution = Мед. of Na»CO; 
used for it 


286 / 2 x 100 
1 1000: 
Му a = g 
| NaCOs 286/2 100 | 
be ты ‚ 3x 2000 
Meq. of acid in 2 litre solution EC i 200 


64 + 34V = 200 
34V = 200 - 64 = 136 
Now Мед. of H55O, = Мед. of sof = 34V = 136 
Мед. of SOF = 136 
w 
96/2 
weight of SOZ = 6.53 g 
10. (1.49) : 


x 1000 — 136 


MnO, + Fe —— Mn” + Fe” 


Initial conc. 0.1 М 
0.1 x 10 0.1х 90 
Final conc. 
100 100 
Е = Е, +E = 0+ ЕЁ , 
celi OPH RP MnO; /Mn^* RP MnO; Ма?” 


The electrode reaction is 


MnO, +8H* +5е —— Mn” + 4H,O (cathode) 


s. _ 0.059 [Маг] 
RP T Rol 5 08 [MnO; Н" 
0.1 x 90 
-1.51- ШЫНЫ Іов —— 100 ы 
Е 0.1x 10 
` x (0.8)° 
100 
= 1.51 -0.02=149V 
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